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1.0 INTRODUCTION 

 

This Remedial Investigation/Focused Feasibility Study (RI/FFS) Work Plan for the Standard 

Chlorine Chemical Co. Inc. (SCCC) Site (Site) located in Kearny, New Jersey has been prepared 

by Key Environmental, Inc., (KEY) on behalf of the Performing Parties Group (“Group”).  The 

Group consists of Beazer East, Inc. (Beazer), Cooper Industries, LLC (Cooper), Tierra Solutions, 

Inc. on behalf of Occidental Chemical Corporation (Tierra), and Apogent Transition Corporation 

(Apogent).  

 

The SCCC Site is located at 1025-1035 Belleville Turnpike in Kearny, New Jersey.  Figure 1-1 

is a Site location map which shows the existing Site boundaries on a base map which consists of 

combined portions of two United States Geologic Survey 7.5 minute quadrangles (Jersey City 

and Weehawken, New Jersey).  The Site is situated adjacent to the Hackensack River in Hudson 

County, New Jersey, and is located approximately 4,000 feet east of the intersection of I-95 and 

I-280.  The Site is bounded to east by the Hackensack River, to the south by the adjacent 

Seaboard Site, to the north by the adjacent Diamond Site, and to the west by the Belleville 

Turnpike.  

 

This RI/FFS Work Plan has been prepared pursuant to an Administrative Settlement Agreement 

and Order on Consent for Remedial Investigation/Focused Feasibility Study (the Agreement) 

dated May 3, 2013, for the SCCC Site.  Specifically, this plan has been prepared to address the 

requirements listed in Section III: TASK 2 – RI/FFS Work Plan of the RI/FFS Statement of 

Work, which is Appendix A of the Agreement. 

 

1.1 PURPOSE 

 

This RI/FFS Work Plan has been prepared to address Task 2 of the SOW as previously 

discussed.  It is intended to be a project planning document that: 1) summarizes the data 

evaluation activities used to develop the RI/FFS scope of work; 2) identifies additional data 

requirements necessary to more thoroughly define site conditions; 3) ensures that data suitable 

for completion of human health and ecological risk assessments are obtained; and 4) identifies 
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any additional activities or studies necessary to support completion of a focused feasibility study 

of potential remedial alternatives for the Site.     

 

Pursuant to the SOW, this Work Plan is accompanied by several supporting project planning 

documents.  The supporting documents consist of a Health and Safety Plan (HASP) and a 

Sampling and Analysis Plan (which comprises a Field Sampling Plan [FSP] and a Quality 

Assurance Project Plan [QAPP]).  All field activities (and laboratory analyses, as applicable) 

described in this Work Plan will be performed in accordance with the HASP, FSP and QAPP 

that were developed for the Site as part of project planning activities for implementation of an 

Interim Response Action (IRA) for the Site.  These documents have been revised and updated as 

necessary to ensure that they adequately address the scope of work as outlined herein. 

 

The HASP (Appendix A) specifies necessary procedures to ensure safety of Site workers during 

the investigation activities. The FSP (Appendix B) provides requirements for all field work by 

defining in detail the investigation and sampling procedures to be employed.  The QAPP 

(Appendix C) describes quality assurance and quality control protocols necessary to achieve the 

Data Quality Objectives (DQOs) dictated by the intended use of the data.  In addition, an 

Operations, Maintenance, and Monitoring (OM&M) Plan (Appendix D) is provided as part of 

this submittal.  The submittal of the OM&M Plan is not specified as a requirement of the SOW, 

but the preparation and submittal of an OM&M Plan as part of the RI/FFS Work Plan was 

discussed at a January 8, 2013 meeting between representatives of USEPA and the Group.  

Furthermore, a Cultural Resources Survey Work Plan (CRSWP) to address the requirements of 

the National Historic Preservation Act is required by the SOW and is provided as Appendix E. 

 
1.2 DOCUMENT ORGANIZATION 

 

This RI/FFS Work Plan is organized into eight sections and is supported by multiple figures, 

tables, and appendices.  The eight sections of the report are as follows: 

 

Section 1.0 – Introduction – Provides a brief introduction regarding the Site, the basis for 

preparation of this document, and the purpose of the document. 
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Section 2.0 – Site Information – Provides a cross reference to the USEPA-approved Site 

Characterization Summary Report (SCSR).  Historical Site information has been 

considered in the preparation of this Work Plan, but, given the extensive nature of the 

historical information, it has been incorporated by reference rather than reiterated herein.  

Further, as specified in the SOW, the USEPA-approved SCSR will be incorporated into 

the RI Report.  Relevant Site information requested by the USEPA that was not provided 

in the SCSR is provided in Section 2.0.  Specifically, a summary of OM&M activities for 

the Interim Response Action, which was completed in 2011, is provided. 

 

Section 3.0 – Conceptual Site Model – The Conceptual Site Model (CSM) summarizes 

information regarding the nature and extent of the constituents of interest, fate and 

transport information, potential migration pathways, and potential receptors and 

associated potential exposure routes, and a summary of the model.  The CSM provided in 

the SCSR is reproduced in Section 3.0 given that it is particularly relevant to the scoping 

of the RI/FFS.  In addition, supplemental information provided by the USEPA pursuant 

to review of the SCSR has been added to the CSM section. 

 

Section 4.0 – Work Plan Rationale – Identifies the basis and reasoning for collection of 

additional data (primarily the DNAPL delineation and varved clay sampling) with 

reference to the existing conditions. 

 

Section 5.0 – RI/FFS Tasks – Provides a brief Project Planning outline and a  description 

of various tasks to be conducted as part of the RI/FFS including: Field Activities; Data 

Evaluation and Validation; SCSR Addendum; Identification of Candidate Technologies; 

need for additional Treatability Studies; Baseline Risk Assessment activities; Reporting 

of the Remedial Investigation activities conducted as per this Work Plan; need for 

Development and Screening of Alternatives and completion of a Focused Feasibility 

Study Report. 

 

Section 6.0 – Schedule – Provides a Schedule for the activities at the Site in accordance 

with the SOW. 
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Section 7.0 – Project Management – Identifies specific relationships and responsibilities 

for selected tasks and project management items. 

 

Section 8.0 – References – Provides a list of all relevant historical documents referenced 

in this RI/FFS Work Plan. 
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2.0 SITE INFORMATION 

 

Multiple historical investigations and studies have been completed at the Site and surrounding 

properties dating back to the 1980s.  In addition, the Site has undergone substantial remedial 

efforts in the form of Interim Remedial Measures and an Interim Response Action which were 

completed pursuant to one or more Administrative Consent Orders with the NJDEP. 

 

Currently, the Site is fully enclosed by a barrier wall system and groundwater recovery and 

treatment and Dense Non Aqueous Phase Liquid (DNAPL) recovery and offsite disposal 

(DNAPL) are underway.  In addition, various material consolidation efforts, engineering control 

measures, stormwater management system upgrades, management unit closure, and near-shore 

river sediment remediation efforts have been completed.  The general configuration of the Site 

under current conditions is depicted on Figure 2-1.  An aerial photograph displaying the Site 

under current conditions is provided as Figure 2-2. 

 

Various remedial efforts completed to date were a comprehensive response for both the SCCC 

Site and the Diamond Site to the north and hence Figure 2-1 depicts the condition of both of 

these Sites.  Furthermore, as a result of the detection of DNAPL on the Seaboard Site to the 

south, remedial measures have also been implemented on that Site as depicted on Figure 2-1.  

The Diamond Site and the Seaboard Site are each undergoing independent remediation oversight 

pursuant to New Jersey law and are not part of the ongoing CERCLA activities at SCCC except 

to the extent such properties might be relevant to investigation of Site-related impacts. 

 

Detailed information regarding the Site is provided in the aforementioned SCSR.  In accordance 

with the SOW for the RI/FFS, the SCSR is hereby incorporated by reference as the basis of the 

RI/FFS Work Plan. 

 

To provide a summary of information contained in the SCSR, the Executive Summary is 

provided in its entirety in Section 2.1.  The reader is referred to the SCSR for more detailed Site 

information.  In addition, the USEPA expressed interest in OM&M.  This information is 

provided in Section 2.2 to supplement the information provided in the SCSR.  Finally, 
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subsequent to the submittal of the SCSR, the USEPA also provided an aerial photographic 

analysis report for the Site and that document has been reviewed and is discussed in Section 2.3.  

 

2.1 SCSR EXECUTIVE SUMMARY 

 

The following subsections (2.1.1 through 2.1.3) comprise selected sections of SCSR Executive 

Summary and are presented herein to provide for a general understanding of Site history, 

physical conditions, and available Site characterization data. 

 

2.1.1 Site History 

 

The Site consists of seven (7) different parcels of land located at 1025-1035 Belleville Turnpike, 

Kearny, Hudson County, New Jersey adjacent to the Hackensack River.  Various forms of 

chemical manufacturing and/or processing have occurred on the different parcels of the Site 

since 1916.  These activities included naphthalene refining and product formulation, dye-carrier 

production, dichlorobenzene refining and product formulation, and lead-acid battery 

manufacture.  These activities were performed by multiple different corporate entities on 

different parcels of the Site.  

 

In October 1989, the New Jersey Department of Environmental Protection (NJDEP) and SCCC 

entered into an Administrative Consent Order (ACO).  This ACO required SCCC to plan and 

implement the following: 

 Interim Remedial Measures to prevent potential contact with materials in the lagoon 

area and to secure damaged tanks and containers 

 A Remedial Investigation and Feasibility Study 

 Selected remedial alternative(s) 

 

In December 2001, NJDEP referred the SCCC Site to the USEPA for proposed addition to the 

National Priorities List (NPL).  On April 30, 2003, the USEPA proposed to add the Site to the 

NPL and the Site was subsequently listed on September 19, 2007.  Work under the SCCC ACO 

continued through the period of Site Listing, and included the development of an NJDEP-
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approved Interim Response Action Workplan (IRAW).  Upon Site listing, an Engineering 

Evaluation/Cost Analysis (EE/CA) corresponding to the response proposed in the NJDEP-

approved IRAW was submitted to (and approved by) the USEPA.  The USEPA designated 

NJDEP as the lead agency for implementation of the Interim Response Action (IRA) as 

described in the IRAW and EE/CA. 

 

Over the last twenty-five to thirty years numerous investigative and response activities have been 

undertaken at the Site.  Most of these activities were funded by SCCC, by the Peninsula 

Restoration Group (PRG), a group that consisted of Beazer, Tierra on behalf of Occidental 

Chemical Corporation (OCC), and SCCC, and by the Cooperating Parties Group (CPG), a group 

that consisted of Beazer, Tierra on behalf of OCC, and Cooper.  Going forward, site 

investigation activities will be funded by the Performing Parties Group, which consists of the 

CPG members plus Apogent.  While the PRG and NJDEP were in the process of negotiating a 

scope of work for an Interim Response Action (IRA), activities such as multiple work plan 

submittals, an asbestos and lead paint survey, wetlands delineation, an aerial topographic survey, 

waste classification requests, offsite disposal of demolition debris, numerical groundwater model 

development, vault content sampling and analysis, and a request to use the Area of 

Contamination Policy were completed proactively by the PRG.  Environmental investigations, 

dating back to the early 1980s, have also been completed for the Site, as follows: 

 
1983-1984 Hydrogeologic Investigation    Roy F. Weston, Inc.  

1985 Phase II Dioxin Investigation   E.C. Jordan, Inc. 

1987 Stage 1 Dioxin Investigation   Roy F. Weston, Inc. 

1988 Stage 2 and 3 Dioxin Investigations  Roy F. Weston, Inc. 

1991 Chromium Delineation    French & Parrello Associates 

1990-1993 Remedial Investigation/Supplemental RI  Roy F. Weston, Inc. 

1996-1997 Focused Remedial Investigation   ERM, Inc. 

1997-1999 Supplemental Remedial Investigation  Key Environmental, Inc. 

2000 Soil/Sediment Sampling and Analysis  Enviro-Sciences, Inc. 

2000 Characterization of Containerized Materials Enviro-Sciences, Inc. 

2002 Surface Water and Sediment Sampling  USEPA TAT 

2008-2009 IRA Pre-Design Investigation   Key Environmental, Inc. 

2008-2009 Phase II Supplemental RI    Key Environmental, Inc. 
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Multiple response actions have also been undertaken at the Site, consisting of Interim Remedial 

Measures, an Interim Response Action, a Removal Action, and other miscellaneous responses. 

Brief descriptions of these responses are as follows: 

 

Interim Remedial Measures – Various Interim Remedial Measures (IRMs) have been 

implemented at the Site dating back to the early 1990s.  These IRMs have been completed to 

preclude potential risks associated with exposure to chromium-impacted soils, to preclude access 

to impacted soils and the lagoon in the former process area, to control fugitive dust emissions, to 

provide protection of the lagoon area from flooding, and to control potential constituent 

migration via existing storm sewers.  IRM activities were as follows:  

 

 Installation of security fencing surrounding a former production area and lagoons to 

prevent unauthorized access (early 1990s); 

 Addition of soil to the lagoon berm to increase its height and freeboard to prevent 

potential overflows (early 1990s); 

 Placement of stabilizing geotextile and rip rap along the Hackensack River shoreline 

in the vicinity of the lagoon (early 1990s); 

 Removal of the contents of five above-ground storage tanks and repackaging of 

asbestos-containing material removed from the former distillation building (early 

1990s); 

 Installation of an asphalt pavement overlay on traffic areas where existing asphalt 

pavement was present (1991);  

 Installation of geotextile fabric/aggregate/asphalt cover in all remaining traffic areas  

with total chromium concentrations exceeding the NJDEP standard at the time, 75 

mg/kg (1991); 

 Geotextile/geomembrane liner/aggregate cover construction in non-traffic areas west 

of a  railroad right-of-way (1991); 

 Installation of a dust fence barrier along the railroad right-of-way and north fence line 

of the former northeast process area (1991); 

 Improvements to existing stormwater sewer located between the SCCC Site and the 

adjacent Diamond Site to the north (2008). 
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Interim Response Action – An Interim Response Action (IRA) was completed in 2010 and 2011 

and included significant construction components which have resulted in containment, control, 

and treatment of impacted media at the Site.  The IRA was designed to address environmental 

conditions at both the Site and at the adjacent Diamond Site.  The IRA was completed to 

eliminate the potential for subsurface discharge of constituents to the Hackensack River from the 

Site, to eliminate the potential for overland runoff of constituents to the Hackensack River from 

the Site, to remove DNAPL to the extent practicable as a source control measure, and to 

eliminate the potential for direct contact with constituents of interest at the Site.  The IRA 

consisted of the following major components: 

 Site Preparation Activities 

 Physical Barrier Wall System 

 Hydraulic Control System (consisting of groundwater extraction wells and treatment 

system) 

 DNAPL Recovery System 

 Lagoon Dewatering, Backfilling, and Surface Cover 

 Near Shore Sediment Management 

 South Ditch Sediment Management and Stormwater Management System 

Construction 

 Consolidation Area Construction 

 Wetland and Shoreline Mitigation 

 Septic Tank Closure 

 Transformer Pad Removal and Remediation 

 Site Restoration 

 Air Monitoring Activities 

Implementation of the IRA was such that the Site is now fully enclosed by a slurry wall, is 

further protected along the Hackensack River by a steel sheet pile wall, is capped to prevent 

direct contact and overland runoff, has an upgraded infiltration-resistant stormwater management 

system, and has had multiple potential sources and impacted media removed or managed (i.e., 

Polychlorinated Biphenyl [PCB]-impacted soil, lagoons, septic tanks, ditch sediments, and near 

shore river sediments).  Reduction of toxicity, mobility, and volume has been achieved to date 

and is ongoing via the operation of groundwater and DNAPL recovery wells and a robust, 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

   
2-6 

permitted groundwater treatment plant with unit operations consisting of chromium reduction, 

metals precipitation, carbon adsorption, oil separation, and solids management. 

 

Removal Action – A Removal Action (RA) was completed at the Site in 2010 which consisted of 

sealing existing structures that were perceived to be potential sources of wind-borne 

contamination.  The RA was completed pursuant to an Administrative Settlement Agreement and 

Order on Consent for Removal Action entered into between the USEPA, SCCC, and Beazer 

dated June 7, 2010.    An Administrative Order Notice of Completion was issued by the USEPA 

on January 20, 2011. 

 

Additional Response Actions – Several additional responses have been completed at the Site and 

consisted of demolition of the majority of the Site structures and disposal of historical 

containerized materials associated with abatement operations and Site investigations.  

Demolition of all structures except historical structures associated with former activities of 

Thomas A. Edison Inc. at the Site (Buildings 1, 2, 3 and 4) has been completed.  The demolition 

of the structures was completed in three separate phases designated as Track 1, Track 2, and 

Track 3.  Track 1 demolition was completed prior to IRA implementation to facilitate 

construction and Track 2 and Track 3 demolition were conducted as the IRA neared completion.  

NJDEP-approved work plans which were also provided to USEPA for review, were prepared for 

each phase of the demolition.  Upon completion, each phase of demolition was summarized in a 

Demolition Remedial Action Report that was submitted to the NJDEP.  Various asbestos-

abatement materials and investigation-derived waste had been previously containerized and 

stored at the SCCC Site in six SeaLand containers.  These materials were appropriately 

characterized and managed.  A total of seven material shipments were made to an off-site 

disposal facility. 

 

2.1.2 Physical Setting 

 

The SCCC Site occupies an area of approximately 25 acres, consisting of six (6) upland land 

parcels referred to on the Tax Map of the Town of Kearny as Block 287, Lots 48, 49, 50, 51, 52, 

and 32.01, as well as one (1) riparian parcel located adjacent to Lot 52 that is referred to on the 

Tax Map as Block 287 Lot 52R.  The Site is bounded by the Hackensack River to the northeast, 
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Belleville Turnpike to the southwest, the Diamond Site to the north and northwest, and the 

Seaboard Site to the southeast.  The SCCC Site is located along the tidal portion of the 

Hackensack River.  Land use in the general vicinity is industrial, commercial, and/or used as 

transportation corridors.  There are no nearby residential areas.   

 

The Site is located in a former meadow that was filled in at the beginning of the 20th century.  

The tidal Hackensack River forms the eastern property boundary.  The entire property lies within 

the 100-year floodplain of the Hackensack River.  The Hackensack River adjacent to the SCCC 

Site is classified as SE2 (Saline Estuarine waters with specific uses as codified at N.J.A.C. 7:9B-

1.12(e)).  Various drainage ditches to the Hackensack River historically existed at the Site, 

including the South Ditch. 

 

Hudson County lies within the Piedmont Province of New Jersey.  It is mainly underlain by 

slightly folded and faulted sedimentary rocks of Triassic and Jurassic age (240 to 140 million 

years old) and igneous rocks of Jurassic age.  Geology at the Site consists of upper fill materials 

ranging in thickness from 2 to 10 feet, an underlying peat layer locally referred to as the Meadow 

Mat, a deeper sand unit approximately 10 feet thick, and below these units, a massive low 

permeability varved clay unit.  The varved clay is continuous beneath the areal extent of the Site, 

is at least 40 feet thick if not more, and is underlain by glacial till and bedrock. 

 

Historically, surface water runoff at the Site was channeled into surface ditches that originated 

on the Site and flowed to the south into what was referred to as the South Ditch.  In addition, an 

underground storm sewer with catchment basins was located along the northern Site boundary 

between Lots 48 and 49 and the Diamond Site.  Under current conditions, all surface flows at the 

Site are directed to one of the two enclosed culvert stormwater management systems. 

 

Two separate shallow groundwater-bearing units have been the focus of the groundwater 

investigation activities performed at the Site: 1) the shallow fill unit; and 2) the deeper sand unit 

that underlies the Meadow Mat and overlies the varved clay.  The water table at the Site occurs 

in the shallow fill material overlying the Meadow Mat.   The Meadow Mat acts as a basal semi-

confining unit that limits, but does not completely eliminate the hydraulic connection between 

the shallow fill materials and the underlying deeper sand unit.   
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Prior to construction of the Site barrier walls and stabilization/backfilling/covering of the lagoons 

and development of the consolidation area, groundwater flow in the shallow fill unit at the Site 

appeared to be influenced by recharge and discharge phenomena.  The installation of the IRA 

slurry wall and subsequent operation of the hydraulic control groundwater collection network 

was intended to depress the water table to ensure inward hydraulic gradients and progress toward 

this objective is being accomplished.  

 

The Site was inundated during a recent storm (Hurricane Sandy).  Given that the Site is currently 

largely paved or covered with other impervious surfaces, the majority of the stormwater 

associated with the hurricane ran off via the new storm sewer system.  As a consequence of the 

storm, an increase in inward hydraulic gradients has recently been observed across the slurry 

wall because water levels rose more on the outward side of the slurry wall than on the inside.  

Piezometers located on either side of the subsurface barrier walls are being used to monitor the 

groundwater flow elevations and gradients at the Site. 

 

Additionally, areas of minor erosion attributable to storm surge flooding and the receding of the 

flood waters were noted.  Such erosional effects are being addressed pursuant to an existing 

Operation and Maintenance Plan.  No deposition of sediments was observed on the Site in the 

aftermath of the storm other than the accumulation of some fine sediment in above ground 

pumping well vault control boxes, which could not drain from the Site.  The fine sediment in the 

control boxes has since been removed.  Larger debris was deposited on the Site by the Storm and 

has been removed from the Site.  A report summarizing the Post-Hurricane Sandy Storm 

Damage Response for the Site was submitted to the USEPA (FTS, April 26, 2013). 

 

2.1.3 Summary of Site Characterization Data 

 

As a result of extensive prior investigations of the Site, the nature and extent of contamination is 

well defined although final resolution of some issues remains.  In general the findings of the 

investigations have been as follows: 

 

Chromium-impacted soils exist in many areas of the Site.  These areas have been capped with 

various types of cover materials as part of the NJDEP-approved IRMs and the IRA.  The 
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Meadow Mat at the Site serves to reduce hexavalent chromium to the insoluble trivalent form 

and consequently groundwater impacts associated with the chromium are essentially limited to 

the surficial fill materials. 

   

Elevated concentrations of 2,3,7,8-TCDD toxicity equivalents (TCDD TEQ) were detected at the 

Site (primarily in the lagoon solids but also in DNAPL) and polychlorinated-dibenzofurans are 

the primary contributors to the TCDD TEQ. 

 

Subsurface DNAPL at the Site has migrated to offsite properties (the adjacent Diamond Site to 

the north and the Seaboard Site to the south).  The DNAPL has been observed to contain 

chlorinated benzenes, naphthalene, polychlorinated biphenyls, and polychlorinated-

dibenzodioxins/furans.    

 

2.2 SITE OPERATION, MAINTENANCE, AND MONITORING 

 

OM&M activities at the Site entail a number of recurring activities, performed as needed and/or 

at specifically scheduled intervals, necessary to maintain the engineering controls established as 

part of the IRMs and IRA. The current Site OM&M activities consist of the following tasks: 

 

 Visual inspection of the freshwater wetland mitigation areas 

 Visual inspection of the various surface covers 

 Visual inspection of the stormwater system 

 Visual inspection of the barrier wall system 

 Visual inspection of the consolidation area surface cover 

 Visual inspection of drainage channels 

 Visual inspection of Site security (fences) 

 Dense Non-Aqueous Phase Liquid recovery 

 Operation of the hydraulic control groundwater collection and treatment systems 

 Waste management (i.e., DNAPL and filter cake characterization and off-site disposal) 

 Measurement of potentiometric surface elevations and apparent DNAPL thicknesses 

 Maintenance of the vegetative surface cover 
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 Periodic maintenance of IRA and IRM components 

 Record keeping and reporting of the monitoring and maintenance activities 

 

Operation and maintenance of the Hydraulic Control Treatment System (HCTS), as well as 

discharge and air monitoring is a primary component of OM&M activities for the Site.  A 

detailed description of the HCTS is provided in the SCSR.  Additional detailed information 

regarding the HCTS is provided in a three volume Operation and Maintenance Manual which is 

maintained on Site.  Certified personnel operate the HCTS in accordance with the requirements 

of an NJDEP New Jersey Pollutant Discharge Elimination System (NJPDES)/Discharge to 

Surface Water permit (Permit Number NJG0175102).  The permit authorizes the offsite 

discharge of treated groundwater and lists the associated requirements such as effluent limits, 

influent and effluent monitoring, monthly and annual reporting, and recordkeeping. 

 

The Site’s shallow zone groundwater table within the barrier wall system is regulated by the 

hydraulic control and recovery wells connected to the HCTS.  Monthly gauging of piezometers 

located inboard and outboard of the slurry wall barrier wall system is conducted to evaluate the 

effectiveness of the hydraulic control system.  In addition, routine inspection and maintenance of 

various Site improvements, IRM and IRA features is completed as listed above.  Operation and 

maintenance associated with these features is accomplished via the use of checklists and 

corrective action is initiated when and if necessary.     

 

An OM&M plan documenting the scope of the various ongoing activities and associated 

reporting requirements is provided in Appendix D.  Additional information from the HCTS 

OM&M Manual appendices, including thousands of pages of equipment cut sheets and 

brochures, is available upon USEPA’s request.  

 

2.3 AERIAL PHOTOGRAPHIC INTERPRETATION 

 

The USEPA Office of Research and Development Environmental Sciences Division (ESD) 

located in Las Vegas, Nevada completed a photographic analysis of the SCCC Site and 

surroundings as documented in a report dated May 2002 (USEPA, May 2002).   This information 

was recently provided to the Group by the USEPA and has been reviewed as part of the RI/FFS 
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scoping process.  Additional aerial photographs representing different dates of operation are also 

maintained by KEY in its project files.  These photographs were included in the SCSR and were 

also reviewed as part of the RI/FFS scoping process. 

 

The Group makes the following observations regarding the subject aerial photographic analysis 

report: 

 

 The report abstract (paragraph 1) specifies an area of approximately 15 hectares (37 

acres) for the SCCC Site.  The Site is actually comprised of various lots with an 

approximate acreage of 25 acres.  It appears that the reported photographic 

interpretation was based on consideration of data for both the SCCC Site and the 

Diamond Site.   

 The report abstract (paragraph 1) identifies the SCCC Site as a pesticide 

manufacturing site.  Various chemical processing, formulation, and packaging 

activities were completed at the SCCC Site (including preparation and packaging of 

disinfectants) but none of the industrial operations consisted of pesticide manufacture. 

 Figure 2 of the report identifies the study area for the photographic analysis and it is 

clear from Figure 2 that the photographic analysis comprised an area covering both 

the SCCC Site, and, inadvertently the Diamond Site.  Analysis of activities unrelated 

to SCCC in other surrounding areas (i.e., the Seaboard Site and properties on the west 

side of Belleville Turnpike) was also completed and reported.  

 

The remainder of this section focuses only on those aspects of the photographic interpretation 

document that relate specifically to the SCCC Site.  Any observations regarding activities or 

impacts on the adjacent Diamond Site or other properties are not considered applicable for the 

purposes of the RI scoping unless they are considered clear indications of potential impacts 

associated with SCCC Site operations. 

 

Review of the various aerial photographs and the associated interpretations confirms the 

understanding of the Site history and operations.  The various structures, equipment, and tankage 

known to have existed at the Site are clearly identified in the various photographs analyzed by 

ESD.  The most significant piece of new information gleaned via review of the historical aerial 
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photography is the confirmation of the presence of a rail spur on the south side of Building 2 

(referred to as Building B-15 in the subject report) which was encountered during installation of 

conveyance lines for the groundwater recovery network.  This spur is noted in multiple annotated 

photographs spanning the time period between 1940 and 1973 and tank cars are evident on the 

spur in several photographs.  Consequently, it is apparent that bulk transfer of liquids may have 

occurred via this spur and the possibility exists that this may have contributed to the presence of 

DNAPL in this area as evidenced by historical boring and monitoring well information. 
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3.0 CONCEPTUAL SITE MODEL 

 

A preliminary Conceptual Site Model (CSM) was developed for the SCCC Site under current 

(2012) Site conditions and was presented in the Site Characterization Summary Report (SCSR).  

This model was based on consideration of the Site modifications resulting from the 

implementation of the IRA, including but not necessarily limited to, the existence of the fully-

enclosing perimeter subsurface barrier wall system, the operation of the groundwater and 

DNAPL collection and treatment system (i.e., the HCTS), the presence of historical and new 

cover materials, the existence of a replacement storm water control system (i.e., butt-fused high 

density polyethylene [HDPE] storm water conveyance piping and associated appurtenances), and 

onsite consolidation, stabilization and capping of impacted materials including the former lagoon 

contents, South Ditch soft soils/sediments and near shore Hackensack River sediments.  Under 

current Site conditions, the potential for Site-related exposures is considered minimal as is the 

potential for migration of any constituents to offsite locations.  Figure 3-1 is a graphical 

representation of the CSM.  Nature and extent of Constituents of Interest (COI), fate and 

transport evaluation, potential migration pathways, potential receptors and exposure routes, and a 

summary of the CSM are discussed in the remainder of this section. 

 

3.1 CONSTITUENTS OF INTEREST 

 

Based on chemical-analytical data generated as a result of sampling and analysis over 

approximately 30 years, multiple constituents of interest have been identified for the Site.  In 

broad terms, these constituents, or classes of constituents, are as follows: 

 

 Chlorinated benzenes 

 PAHs (primarily naphthalene) 

 Polychlorinated Biphenyls (PCBs) 

 Dioxins/Furans (PCDDs/PCDFs) 

 Hexavalent chromium 
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While other specific analytes have been detected in various Site media, these constituents 

constitute the COI based on their historical use (or placement at the Site), their prevalence in 

environmental media, and the measured concentrations. 

 

3.2 FATE AND TRANSPORT EVALUATION 

 

This section presents a brief summary of general fate and transport information for the major 

chemicals or classes of chemicals observed in various environmental media at the Site as well as 

general information indicative to transport at the Site.  Major classes of chemicals detected 

include chlorinated aromatic compounds such as chlorobenzene, dichlorobenzene isomers (1,4-

dichlorobenzene being the most prominent) and 1,2,4-trichlorobenzene; PCBs (Aroclor 1260 

being the most prominent); PCDDs/PCDFs (1,2,3,6,7,8-heptachlorodibenzofuran [or HCDF] 

being a representative congener); and PAHs (naphthalene being the most prominent by far).  In 

addition, various metals have been detected in Site media, with chromium being the metal most 

frequently detected. 

 

A general indication of the fate and potential environmental mobility of the various organic 

chemicals, or classes of organic chemicals is provided by typical chemical-physical property 

information.  A summary of relevant chemical-physical information for selected organic 

constituents, including molecular weight (MW), water solubility (S), vapor pressure (Pv), organic 

carbon partition coefficient (Koc), dimensionless Henry’s Law Constant (H’), and 

bioconcentration factor (BCF) for aquatic organisms is provided in the following table. 

 

Representative 

Constituents of Interest 

MW 

(g/mol) 

S 

(mg/L) 

Pv 

(mm Hg) 

Koc 

(L/kg) 

H’ 

(none) 

BCF 

(L/kg) 

Chlorobenzene 1.13E+02 4.98E+02 1.20E+01 2.34E+02 1.27E-01 1.78E+01 

1,4-Dichlorobenzene 1.47E+02 8.13E+01 1.74E+00 3.75E+02 9.85E-02 4.20E+02 

1,2,4-Trichlorobenzene 1.81E+02 4.90E+01 4.60E-01 1.36E+03 5.81E-02 2.08E+03 

Aroclor 1260 3.95E+02 1.44E-02 1.30E-07 3.50E+05 1.37E-02 - 

HCDF 4.09E+02 1.35E-06 3.53E-11 6.50E+05 5.76E-04 - 

Naphthalene 1.28E+02 3.10E+01 8.50E-02 1.54E+03 1.80E-02 8.45E+01 

Physical property information obtained from the Oak Ridge National Laboratory Risk Assessment Information System.  Available online at 

http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef. 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 3-3  

As is shown in the preceding table, the various chlorinated aromatic hydrocarbons and 

naphthalene are sparingly soluble in water and exhibit some volatility in comparison to the 

representative dioxin/furan and representative PCB.  The distribution of these constituents at the 

Site is consistent with their physical properties; these compounds have been identified in 

groundwater samples obtained at the Site.  PCBs and PCDDs/PCDFs have been identified in 

DNAPL samples obtained at the Site given that they are expected to be soluble in organic 

solvents such as the chlorinated aromatics that constituent a large fraction of the DNAPL. 

 

All of the chemicals exhibit some affinity for sorption to soils as evidenced by their organic 

carbon partition coefficients, although the representative dioxin/furan and representative PCB 

have a much greater propensity for sorption to the solid phase which renders these COI 

essentially immobile in the aqueous phase.  The detection of relatively high concentrations of all 

of these compounds in solid media such as the lagoon solids, soil, and sediment, particularly in 

comparison to the concentrations detected in ground water and surface water, is consistent with 

their sorptive nature.  Although the referenced source does not report BCFs for the representative 

dioxin/furan and the representative PCB, these compounds are considered highly lipophilic in 

general and are expected to bioaccumulate.  The more heavily chlorinated aromatics can also be 

expected to bioaccumulate.   

 

All of the representative chemicals are considered relatively persistent in the environment, 

particularly the representative dioxin/furan and PCB.  Chlorinated aromatics are more resistant to 

biodegradation than many commonly encountered classes of chemicals.  While naphthalene is 

generally recognized to be somewhat biodegradable, such biodegradation is more likely to occur 

in locations where concentrations are relatively low (i.e., downgradient ground waters and 

sediments).  Biodegradation of naphthalene in potential source areas at the Site is expected to be 

limited given the very high concentrations encountered in source materials such as the lagoon 

solids (e.g., percent levels).    

 

Of the various metals detected in Site media, chromium is considered to be of the greatest 

potential concern from an environmental fate and transport perspective given the fact that high 

concentrations of hexavalent chromium, the water soluble species, are present at the Site.  
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However, Site conditions are somewhat favorable in that an organic rich carbon layer (i.e., the 

Meadow Mat) exists directly below the fill.  Hexavalent chromium has not penetrated this 

organic layer to any appreciable extent given the ability of organic compounds to act as reducing 

agents for chromium.  Chromium fate appears to be largely controlled by reductive processes; it 

is reduced to the relatively insoluble trivalent species by either the Meadow Mat or by sediments 

high in organic carbon content.  Lead has been encountered primarily in solid media sampled at 

the Site, and appears to be bound to soils and sediments.  Migration of lead at the Site is 

expected to be primarily controlled by erosional processes (particulate transport). 

 

In general, Site conditions appear to be somewhat favorable with respect to the fate and transport 

of the constituents of interest.  Although some limited migration of the constituents of interest is 

evidenced by the river sediment samples, as previously discussed, and by offsite migration of 

DNAPL in the sand unit to the south onto the Seaboard Site and to the north onto the Diamond 

Site (possibly as a result of movement along the top of the varved clay), the constituents appear 

to have migrated to a much lesser extent than might be expected given the high concentrations 

encountered.  This is particularly true for the constituents present in the former lagoons.  For 

example, although percent levels of naphthalene were encountered in the lagoon solids, 

groundwater concentrations were substantially lower, and concentrations in sediment samples 

obtained near the lagoons were many orders of magnitude lower. 

 

The migration of dioxins/furans also appears to have been similarly limited.  In spite of the 

detection of high concentrations on the Site, concentrations in sediment in the potential receiving 

surface water body are relatively low and the constituent make up with respect to PCDD/PCDF 

in the river is markedly different than that in on-site soil or sediment.  Similarly, hexavalent 

chromium has not been detected to any significant extent in the adjacent river. 

 

3.3 POTENTIAL MIGRATION PATHWAYS 

 

Historically, the analytical data for various Site media provided direct indications of the potential 

for migration of constituents via multiple pathways.  Evidence of prior potential subsurface 

migration and discharge of constituents to the Hackensack River is apparent based on the 
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concentrations of chlorinated aromatic hydrocarbons in deep sediment samples although such 

compounds appear to have been attenuated prior to reaching the biotic zone.  Evidence of 

potential gravimetric migration of DNAPL was apparent via consideration of the presence of 

DNAPL at offsite locations to the south of the Site.  Although overland runoff was considered to 

be of particular concern given the detection of high concentrations of constituents in ditch 

sediments/soft soils and in the lagoon solids, this potential migration pathway appears to have 

been limited based on the measurements obtained for samples from the end of the South Ditch 

and from the Hackensack River.  Atmospheric erosion and transport of wind-blown dust was 

also considered a potentially significant migration pathway and, in part, precipitated the 

installation of IRM cover materials and dust fences and the process area Removal Action 

required by the USEPA. 

 

Under existing conditions, all potential migration pathways have been substantially addressed.  

Installation of the slurry wall and steel sheet pile wall has effectively addressed the potential for 

discharge of constituents to adjacent properties (beyond the barrier wall) and the Hackensack 

River via subsurface routes.  In addition, the slurry wall was designed to encompass the DNAPL 

that extended onto the Seaboard Site to the south of the SCCC Site and this objective was also 

accomplished.  The groundwater collection and treatment system is operational and is effectively 

reducing the mobility and the volume of constituents of interest at the Site and will continue 

through long term operation and maintenance of the system.  The removal of sediments/soft soils 

from the South Ditch and from the Hackensack River, in concert with construction of a water 

tight stormwater management system, has also served to address potential overland transport 

pathways.  Finally, the construction of the SCCC Consolidation Area, and the consolidation 

therein of various impacted materials under a cover, coupled with the construction of the IRMs 

has served to address the potential for atmospheric transport of Site-related constituents.  The 

IRMs and the Consolidation Area will require ongoing maintenance and monitoring. 

 

3.4 POTENTIAL RECEPTORS AND EXPOSURE ROUTES 

 

Surrounding land use was reviewed with a primary emphasis on the location of sensitive 

environmental areas and human receptors.  Land use within the 1,000-foot radius of the Site is 
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industrial in nature and no residential areas or sensitive human receptors are known to exist 

within this radius. 

 

The following is a list of the closest known schools, medical facilities, day care centers, and 

recreational areas, including the type, name, address, approximate ordinal direction relative to 

the Site, and approximate distance from the Site: 

 

Type Name Address Direction 
Distance 

Feet Miles 

School 
Elementary 
School 23 

143 Romaine Ave. 
Jersey City, NJ 

SE 9,350 1.77 

School 
Dr. Charles P 
DeFuccio School 

214 Plainfield Ave. 
Jersey City, NJ 

SE 8,450 1.60 

Recreation 
Area 

Laurel Hill 
Park 

New County Road 
Secaucus, NJ 

NNE 2,750 0.52 

Recreation 
Area 

Lincoln 
Park 

State Route 440 
Jersey City, NJ 

SSE 5,700 1.08 

Daycare 
St. Elizabeth 
Child Care Center 

129 Garrison Ave. 
Jersey City, NJ 

SE 9,650 1.83 

Hospital 
West Hudson 
Hospital 

206 Bergen Ave. 
Kearny, NJ 

WNW 13,350 2.53 

Hospital 
Jersey City 
Medical Center 

50 Baldwin Ave. 
Jersey City, NJ 

SW 12,720 2.41 

 
 

As shown in the preceding table, no sensitive human receptors are located proximate to the Site.   

A Public Health Assessment was completed for the Site in 2005 (ATSDR, April 5, 2005).  At 

that time, no completed human exposure pathways were identified because the Site had restricted 

entry from the land-side, and no Site-related constituents of interest had been measured in marine 

life.  However, ATSDR considered recreational users of the river to be potential intermittent 

receptors, as well as Site trespassers and Site visitors, but these exposures were considered to be 

minimal and infrequent.   

 

Fisherman at Laurel Hill Park (located approximately 0.5 miles upstream of the Site) and at the 

confluence of Penhorn Creek and the Hackensack River (located approximately 0.5 miles 

downstream of the Site) were identified by the ATSDR as potential receptors in spite of the fish 

consumption advisories in place, although a complete exposure pathway had not been confirmed.  
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Fish consumption advisories have been issued for the River as part of the Newark Bay complex 

advisory, and there are no commercial fisheries.  As a result of the completion of the IRA and 

other responses at the Site, this is no longer considered a viable exposure pathway from the Site. 

The ATSDR concluded that the Site posed an indeterminate public health hazard via 

fish/shellfish consumption and air pathways. The ATSDR also concluded that the Site posed no 

apparent public health hazard as a result of potential exposure associated with trespassing and/or 

recreational use of the river.  Given the completion of the IRA and the various other responses, 

including the Removal Action, these pathways are also considered incomplete under current Site 

conditions. 

 

The Site is located adjacent to the Hackensack River at the southern end of the Hackensack 

Meadowlands District (HMD).  The HMD is an important ecological resource and is an Atlantic 

flyway stopover and nesting point for migratory birds.  No federally-listed threatened or 

endangered species have been observed onsite to date.  According to the ATSDR Public Health 

Assessment, state-listed species such as northern harrier hawks (Circus cyaneus – state 

endangered list), black-crowned night herons (Nycticorax nycticorax – state threatened list), and 

yellow-crowned night herons (Nyctanassa violacea – state threatened list) were alleged to roost 

at the Site, but no actual observation of these species has occurred at the Site.  Additionally, 

according to the United States Fish and Wildlife Service and the National Oceanographic and 

Atmospheric Administration, state- and federally-listed threatened or endangered species have 

historically been observed in the Hackensack River watershed, and include the following: bald 

eagle (Haliaeetus leucocephalus – state endangered list); shortnose sturgeon (Acipenser 

brevirostrum – federal endangered list); New York Bight Distinct Population Segment (DPS) of 

Atlantic sturgeon (Acipenser oxyrinchus – federal endangered list); dwarf wedgemussel 

(Alasmidonta heterodon – federal endangered list); bog turtle (Clemmys muhlenbergii – federal 

threatened list); and Indiana bat (Myotis sodalist – federal endangered list) but no actual 

observation of these species has occurred at the Site. 

 

Prior to implementation of the IRA, the lagoons represented a potential source of constituent 

releases at the Site.  The South Ditch, which historically received surface runoff from production 

areas, was also a potential source of constituent releases at the Site prior to implementation of the 
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IRA.  However, at the current time, both of these potential sources have been eliminated as a 

result of the IRA remedial actions, including stabilization, backfilling, and covering of the 

lagoons; removal of the South Ditch sediments; and concurrent stormwater management system 

improvements and expansion of cover material. 

 

DNAPLs are considered to be on-going potential sources of dissolved-phase constituents in 

groundwater in both the fill material and the deeper sand unit.  However, pathways associated 

with the DNAPL are also currently incomplete as the Site is now fully enclosed by a slurry wall 

and sheet pile barrier wall, with collection and treatment of onsite groundwater in the HCTS.  

There are no known wells for private or public drinking water supply within one mile of the Site 

(KEY, May 2011).  No drinking water intakes are located in the Hackensack River in this tidal 

reach and the Town of Kearny is supplied by the Wanaque Reservoir in Bergen County. 

 

At this time, the following potential exposure pathways have been identified: 

 

 Potential inhalation of volatile organic compounds associated with former industrial 

releases – This pathway is not considered to be significant, even with no 

administrative or engineering controls in place because volatile organics are not 

significant component in surface matrices. 

 

 Potential inhalation of fugitive dust emissions – This pathway is considered to be 

potentially significant in the future, although minimal at present.  If the existing cover 

materials were disturbed by future construction or utility work, workers potentially 

could be exposed to multiple constituents of interest present in the fill material.  

Fugitive dust emissions from disturbed areas could pose a risk to on-Site employees 

or occasional Site visitors/trespassers barring the use of administrative controls at the 

Site.  In addition, offsite industrial employees could experience minor exposures from 

disturbed soils if they were to be disturbed during construction. 

 

 Potential contact with surface or subsurface soils – This pathway is currently 

incomplete as a result of the extensive interim measures and interim response actions 
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undertaken to date as part of the IRA and the IRMs.  However, if the existing covers 

were to be disturbed, onsite workers or visitors potentially could experience a risk 

associated with such exposure. 

 

 Potential contact with groundwater, surface water or sediments impacted by DNAPL 

or leaching from fill materials – At the current time, these pathways are also 

incomplete.  The barrier walls contain all DNAPL.  Recoverable DNAPL is currently 

collected in multiple DNAPL recovery wells and is containerized for offsite disposal.  

While DNAPL may have migrated in the past, this pathway is currently under control 

because the barrier walls were aligned to encompass all DNAPL locations.  Likewise, 

groundwater is contained within the limits of the barrier walls, and no potable wells 

currently exist in the vicinity of or near to the Site. 

 

In conclusion, under current Site conditions, there are no known complete exposure pathways.  

The IRMs and IRA completed as of 2012 have covered and/or capped all surficial materials, 

removed significant structures with the exception of four historical structures (and a guard 

house) associated with the historic operations of Thomas A. Edison, Inc., encircled the Site and 

all or parts of adjacent properties with a subsurface barrier wall, stabilized soft surficial materials 

in the former lagoons, and removed sediments and impacted soils and placed them in an 

engineered consolidation area within the Site. 

 

However, the absence of complete exposure pathways relies on the maintenance of these 

engineered controls and a continued prohibition against disturbance of the cover materials.  

Although development of groundwater as a drinking water source is considered a virtual 

impossibility in this area, an institutional control (e.g., groundwater use prohibition) is 

considered an appropriate and necessary response.  Access to the Site is restricted by a chain-link 

fence along Belleville Turnpike, a high railroad bed elevation north of the Diamond Site, and 

major roadways and access ramps as well as railroad tracks along the Seaboard Site south of the 

SCCC Site. 

 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 3-10  

These difficult access conditions greatly reduce the potential for trespassers to access the Site.  

Under foreseeable circumstances, the primary potential exposure route is associated with 

disturbance of the soil by construction or utility workers and potential exposure of these workers 

via inhalation of fugitive dust or dermal contact with and incidental ingestion of the soils located 

beneath the covers.  However, these potential exposures can be effectively managed via 

administrative controls (i.e., the establishment of appropriate institutional control and procedures 

to be followed during any future construction that involves disturbance of the IRM/IRA covers). 

 

3.5 ADDITIONAL RELEVANT OBSERVATIONS (USEPA) 

 

The USEPA offered several observations regarding potential ecological receptors and 

surrounding land and water use in their SCSR comment letter dated February 7, 2013 and in their 

RI/FFS Work Plan comment letter dated June 25, 2013.  These observations are considered 

relevant for the RI and are reiterated herein.  The USEPA contacted various other government 

agencies in this respect.  The USEPA reported the following: 

 

 Essential Fish Habitat (EFH) information on the website of the Northeast Regional 

Office of the National Oceanic and Atmospheric Administration (NOAA) Office of 

Habitat Conservation indicates that the area of Hackensack River adjacent to the Site 

is designated EFH for one or more life stages of red hake (Urophycis chuss), winter 

flounder (Pleuronectes americanus), windowpane (Scopthalmus aquosus), Atlantic 

herring (Clupea harengus), bluefish (Pomatomus saltatrix), Atlantic butterfish 

(Peprilus triacanthus), summer flounder (Paralicthys dentatus), and black sea bass 

(Centropristus striata).  As the RI/FFS Work Plan does not call for any in-river work, 

no effect on the EFH for these species is expected.  

 

 According to the United State Fish and Wildlife Service New Jersey Field Office 

website and the National Marine Fisheries Service, no other federally listed or 

proposed endangered or threatened species or critical habitats other than those listed 

in Section 3.4 above and this section are located in Hudson County, New Jersey.  In 
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consideration of the above, the project is not likely to adversely affect federally-listed 

or proposed threatened or endangered species or critical habitat. 

 

 There are no wild and scenic rivers, coastal barriers, wilderness areas, or significant 

agricultural lands on or in the vicinity of the Site. The Site is not located within the 

State of New Jersey’s designated coastal zone. Therefore, the Wild and Scenic Rivers 

Act, the Coastal Barriers Resources Act, the Wilderness Act, the Farmland Protection 

Policy Act, and the Coastal Zone Management Act are not considered ARARs/TBC 

for this Site. 

 

Furthermore, the USEPA’s February 7, 2013 comments on the SCSR and June 25, 2013 

comments on the RI/FFS Work Plan indicated that the USEPA is aware of wetland mitigation 

completed to date and that any future impacts to wetlands as a result of implementation of 

remedial action will similarly require mitigation.  

 

Additionally, the USEPA’s February 7, 2013 comments on the SCSR and June 25, 2013 

comments on the RI/FFS Work Plan indicated that, according to available GIS layers, much of 

the Site is located within the 100-year floodplain as determined by the Federal Emergency 

Management Agency.  Accordingly, if any future remedial action will be conducted on-Site, a 

floodplains assessment will be needed.  The USEPA’s June 25, 2013 letter also identified 

location-specific ARARs/TBCs for future Site remedial actions consisting of the following: 

 

 Executive Order 11988 (Floodplain Management); 

 Executive Order 11990 (Protection of Wetlands); 

 Statement of Policy on Floodplains/Wetlands Assessment for CERCLA actions; 

 Magnuson-Stevens Fishery Conservation and Management Act; and, 

 National Historic Preservation Act (NHPA). 

 

As part of the permitting process and coordination of an Engineering Evaluation/Cost Analysis 

with USEPA for the implementation of the 2008 IRAW, pertinent location-specific ARARs were 

reviewed relative to the IRA activities.  Three of the preceding items were identified as potential 
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ARARs/TBCs (the Executive Orders and NHPA) as well as Federal Coastal Zone Management 

requirements, the Endangered Species Act of 1973, and the Fish and Wildlife Coordination Act.  

A review summary letter (KEY, September 14, 2009) was provided to the USEPA and 

subsequently, an approval letter (USEPA, June 11, 2010) was issued by USEPA.  The Statement 

of Policy on Floodplains/Wetlands Assessment and the Magnuson-Stevens Fishery Conservation 

and Management Act are additional potential ARARs/TBCs for the Site that will be considered 

for any future remedial activities. 

 

3.6 CONCEPTUAL SITE MODEL SUMMARY 

 

Under existing Site conditions (i.e., as a result of the multiple, varied, robust response actions 

previously implemented), potential exposures to Site-related constituents have been mitigated.  

Migration of constituents from the Site under historical conditions appears to be limited to 

migration of DNAPL to the adjacent Diamond Site and Seaboard Site properties.  

Implementation of the IRA and the IRMs has resulted in effective containment at the Site and is 

believed to have entirely eliminated the potential for exposures under existing Site conditions.  

Potential exposures are possible under certain hypothetical future land and water use scenarios.  

Such exposures could occur if Site disturbance associated with construction or utility work 

occurs or if groundwater is developed as a potable source (unlikely given the Site location and 

potential salinity issues).  However, institutional and administrative controls are considered 

effective means to mitigate such hypothetical future exposures. 
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4.0 WORK PLAN RATIONALE 

 

The scope of work for the SCCC Remedial Investigation has been developed based on 

consideration of historical analytical data and current Site conditions as summarized in a Site 

Characterization Summary Report (SCSR) dated December 2012 (KEY, December 2012) [as 

amended in response to comment via a March 27, 2013 submittal – (KEY, March 27, 2013)].  

Major portions of the SCSR have been reiterated in this project planning document for ease of 

reference as presented in the foregoing sections.  A previous Supplemental Remedial 

Investigation work plan was prepared for the SCCC Site in 2008 when the Site was still being 

investigated pursuant to oversight by the NJDEP (KEY, December 2008).  The scope of work 

outlined in the 2008 work plan was based on discussions with the NJDEP and was designed to 

address all perceived data deficiencies that existed at that time.  The majority of the data required 

to address the scope of work outlined in the 2008 work plan were acquired concurrently with 

collection of data to support design activities for the implementation of multiple remedial 

components constituting an Interim Response Action (IRA) for the Site.  The IRA was 

completed in 2011 as is documented in an IRA Report dated December 2011 (KEY, December 

2011). 

 

The SCSR included a comprehensive compilation of historical Site information and analytical 

data.   Additional data requirements were identified based on evaluation of this information and 

through consideration of current Site conditions as represented by a Conceptual Site Model 

(discussed in Section 3.0).  The identified data requirements focus primarily on the definition of 

Site impacts associated with the presence of DNAPL in the subsurface.   Specifically, Section 6.5 

of the SCSR stated the following: 

 

“The following have been identified as additional data needs for the Site: 

 

 Sampling and analysis of the varved clay to verify the vertical extent of impacts; 

 DNAPL delineation on the western portion of the SCCC property; and, 

 DNAPL delineation in the vicinity of boring D-4 on the Seaboard property. 
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This section provides additional information regarding these data needs.   The decisions to be 

made based on these data and associated Data Quality Objectives are discussed in Section 4.1 

(Data Quality Objectives).  The approach to be employed to satisfy the data needs in 

consideration of available information is discussed in Section 4.2 (Work Plan Approach). 

 

4.1 DATA QUALITY OBJECTIVES 

 

Data Quality Objectives (DQOs) specify the appropriate quantity and type of data required to 

make informed environmental and risk management decisions, including tolerable levels of 

uncertainty.  USEPA has developed a systematic process for developing DQOs that includes 

consideration of several critical elements.  The process requires definition of the problem and 

statement of the decisions that will be made based on the study results.  Information needed to 

support the decision-making process can then be defined, and includes identification of the 

constituents or parameters of interest, delineation of the physical boundaries of the study area, 

definition of the quantity of data that will be needed, identification of the means to collect the 

required data, and the level of uncertainty that will be acceptable.  Program design can then be 

optimized to collect defensible data in the most efficient manner.  For the purposes of this 

RI/FFS Work Plan, the following specific decisions have been identified: 

 

Are additional response actions necessary to control the potential for vertical movement 

of DNAPL into the varved clay beneath the site to ensure that migration of DNAPL 

beyond the barrier walls (which are keyed into the varved clay to a minimum depth of 3 

feet) does not occur?   

 

Based on the assumption that institutional controls will preclude residential land use as 

does the most recent Redevelopment Plan adopted for the Site and its vicinity, are 

additional response actions (including institutional, engineering, or administrative 

controls) necessary to prevent potential organic and inorganic chemical exposure of 

relevant receptors (commercial/industrial workers or construction/utility workers) in a 

portion of Lot 50 which has heretofore been subjected to relatively more limited 

characterization? 
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Is modification of the DNAPL recovery operations appropriate to control potential 

lateral DNAPL movement given the potential presence of DNAPL at depth in the portion 

of Lot 50 which has been subjected to limited historical investigation primarily via 

indirect measurement of potential DNAPL presence (i.e., via use of a Remote Optical 

Sensing Tool and Laser-Induced Fluorescence)? 

 

Is an additional response necessary to remediate or control potential DNAPL migration 

(laterally and vertically) beyond the limits of the slurry wall in a discrete portion of the 

Seaboard Site where soil sampling indicated the potential presence of DNAPL at the 

western property line along the barrier wall alignment, specifically near DNAPL 

delineation boring D-4)?   

 

This RI/FFS Work Plan and related project planning documents (i.e., the Field Sampling Plan 

and the Quality Assurance Project Plan) serve as controlling mechanisms for the RI and specify a 

scope of work and procedures which will ensure that all decisions based on laboratory and field 

data generated during this investigation are technically sound, statistically valid, and properly 

documented.  Specific procedures for sampling, laboratory analyses, data reporting, and data 

validation will be presented in the aforementioned supporting project planning documents.  

Standard Operating Procedures will be provided in the Field Sampling Plan for all investigative 

methods, field sampling procedures, field measurement procedures, sample handling and 

shipping, and documentation including chain-of-custody procedures.  Key project team 

members, including quality assurance personnel will be identified in the Quality Assurance 

Project Plan.  The QAPP will also provide detailed discussions of metrics to be used to assess the 

suitability of the data for its intended purposes in the form of requirements for the following: 

 

Precision Comparability 

Accuracy Completeness 

Representativeness Sensitivity 

 

As a result of the varying nature of the data required, there are several applicable levels of data 

quality for the RI.  A primary component of data quality is selection of the appropriate analytical 
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level for the intended data use.  Analytical levels, as described in “Data Quality Objectives for 

Remedial Response Activities” (USEPA, March 1987), are as follows: 

 

 Level I - Field screening or analysis using portable instruments.  Results are often not 

compound-specific and not quantitative, but are available in real-time. Level I data 

are appropriate for initial field screening and for health and safety monitoring. They 

are frequently used to determine sample collection locations for laboratory analyses. 

 

 Level II - Field analysis using more sophisticated portable analytical instruments; in 

some cases, the instruments may be set up in a mobile laboratory on location.  There 

is a wide range in the quality of data that can be generated that is dependent on the 

use of suitable calibration standards, reference materials and sample preparation 

equipment.  Results are available in real-time or within several hours. 

 

 Level III - All analyses are performed in an off-site analytical laboratory.  Level III 

provides quantitative data.  Documented sampling and analysis procedures must be 

used. Level III analyses may or may not use Contract Laboratory Program (CLP) 

procedures, but at a minimum, abbreviated CLP-type deliverables are required.  Level 

III may require data validation and QA/QC procedures conducted in accordance with 

USEPA guidelines.   The laboratory may or may not be a CLP laboratory. 

 

 Level IV – CLP-equivalent routine analytical services.  All analyses are performed in 

an off-site analytical laboratory following CLP protocols.  Level IV is characterized 

by rigorous QA/QC protocols and documentation with full validation of all data. 

 

 Level V - Analysis by nonstandard methods.  All analyses are performed in an off-

site laboratory that may or may not be a CLP laboratory.  Method development or 

method modification may be required for specific constituents or detection limits.  

CLP Special Analytical Services (SAS) are Level V. 

  

For the purposes of the Remedial Investigation, the Analytical Levels to be employed consist of 

Levels I, IV, and V.  The Analytical Levels to be employed consist of the following: 
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 Level I – Field Instrumentation Measurements 

 Level IV – Contract Laboratory Program Equivalent Data 

 Level V – Analysis via Nonstandard Analytical Methods 

 

Level I - Level I analytical data will consist of information generated using portable field 

instrumentation, specifically, a Photoionization Detector (PID).  The PID will be used as a 

screening tool to support selection of appropriate samples to be submitted for laboratory analysis.  

Sonic borings will be completed, and given the semi-volatile and volatile nature of the 

constituents of interest (i.e., chlorinated aromatic hydrocarbons) the PID is an appropriate 

screening tool for selection of such samples.  The PID is also an appropriate tool to assess the 

potential presence of constituents of interest on a semi-quantitative basis. 

 

Level IV – Level IV analytical data will consist of information generated via analysis of solid 

phase samples by off-site fixed-base laboratories.  SW-846 analytical methods (e.g., SW-846 

8260B, SW-846 8270C, SW-846 8082A, SW-846 8290A, and SW-846 6000 and 7000 series 

methods) will be employed for all offsite sample analyses with the exception of hexavalent 

chromium.  Contract Laboratory Program level deliverables will be required such that validation 

of analytical data in accordance with the National Function Guidelines for organic and inorganic 

data review can  be completed if necessary, as subsequently discussed in Section 5.3. 

 

Level V – Level V analytical data will consist of information generated via analysis of solid 

phase samples by off-site fixed-based laboratories.  Level V data will consist of data developed 

via nonstandard procedures used for hexavalent chromium analysis.  The NJDEP has developed 

specific procedures to be followed for solid phase hexavalent chromium analysis.  While the 

methods are based on the corresponding SW-846 method for digestion and analysis of solid 

samples (i.e., SW-846 Methods 3060A and 7199), additional quality assurance and quality 

control requirements apply such that the potential impacts of reducing conditions can be gauged 

as a result of the analytical program (i.e., measurement of Eh and pH are required for all samples 

and additional spiking requirements apply).  The NJDEP-modified methods will be employed for 

hexavalent chromium analysis to satisfy specific state requirements.  
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4.2 WORK PLAN APPROACH 

 

The scope of work for the RI has been developed based on the DQOs and decisions discussed 

previously in view of the data requirements identified in the SCSR.  The specifics of the 

investigatory program have been developed via detailed consideration of historical data for 

specific areas or formations of interest.  The scope of the investigatory efforts focuses on surface 

soil characterization and horizontal and vertical delineation of DNAPL impacts.  DNAPL 

impacts will be assessed/defined via a boring program with associated subsurface soil sampling 

and analysis..  Vertical migration will be assessed via investigation of areas that have not been 

fully characterized heretofore.  Surface soil characterization will be accomplished via the 

analysis of surface soil samples collected from DNAPL and varved clay soil boring locations.   

 

Consideration of historical information related to the horizontal and vertical extent of DNAPL 

has been evaluated in this respect and reference to historical sample locations is made in this 

context.  Figure 4-1 (geologic cross sections) and 4-2 (selected historical boring and well 

locations) are provided to support the discussions that follow regarding the extent of observed 

impacts.   

 

4.2.1 Surface Soil Investigation 

 

Historically, surface soil sampling and analysis for the SCCC site has been focused in nature and 

was geared toward the delineation of surficial chromium/hexavalent chromium and dioxin (as 

2,3,7,8-tetrachloro-dibenzo-p-dioxin).  Surface soil sampling, with analysis for the full suite of 

COI, was conducted as a component of the pre-design activities for the Interim Response Action 

completed in 2011 primarily within the SCCC Site Consolidation Area in support of the “Like 

versus Like” demonstration for use of the USEPA Area of Contamination Policy.  Thus, 

additional data are considered necessary to define surficial impacts across the site.  Consequently 

additional surface soil sampling is planned for areas that have heretofore been subjected to 

focused investigation.  Surface soil sampling is planned for the western portion of the SCCC site, 

outside the former process area.  Analysis for a full suite of analytical parameters is planned and 

consists of analysis for volatile and semi-volatile organics, metals, polychlorinated biphenyls, 
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and dioxins and furans.  Details regarding the scope of the planned surface soil characterization 

effort are provided in Section 5.2.1. 

 

4.2.2 DNAPL Delineation Investigation 

 

Historical DNAPL delineation efforts have focused on several distinct portions of the SCCC 

Site.  Specifically, DNAPL delineation was completed via the completion of soil borings, Rapid 

Optical Screening Tool (ROST®), and Laser-Induced Fluorescence investigations, and DNAPL 

measurements for various fill and sand unit monitoring wells.  DNAPL was delineated in the 

vicinity of the former lagoons located in the eastern portion of the Site (which were expected to 

be potential sources of DNAPL), in the vicinity of monitoring wells MW-2L, MW-3L/17L, MW-

5L, and MW-15L located on the western portion of the Site where DNAPL was observed to 

accumulate in the wells, and to the south on the Seaboard Site in DNAPL delineation borings 

and barrier wall alignment borings completed as part of the concurrent Phase II Supplemental RI 

and pre-design investigation to ensure that the planned barrier wall encompassed any DNAPL 

that may have migrated offsite to the south. 

 

As a result of the historical detection of DNAPL in five wells on the western portion of the Site 

(i.e., in MW-2L, MW-3L/17L, MW-5L, and MW-15L), four corresponding deep sand DNAPL 

recovery wells were installed during the IRA in locations generally corresponding to these well 

locations.  Specifically, recovery wells DRWL-3, DRWL-7, DRWL-2, and DRWL-8 were 

installed near the MW-2L, MW-3L/17L, MW-5L, and MW-15L locations, respectively.  During 

the first DNAPL recovery effort completed in February 2012, 50 gallons of DNAPL was 

removed from recovery well DRWL-7 located near former monitoring wells MW-3L and MW-

17L.  No additional DNAPL beyond a trace amount has been identified at this location since that 

time (through the most recent recovery episode).  No DNAPL has been detected in any of the 

other three wells located on the western portion of the Site.  DNAPL recovery has been effective 

in the eastern portion of the Site and on the Seaboard Site to the south.  Additional, DNAPL 

delineation efforts in the western portion of the site will provide additional data to determine if 

gradient-enhanced DNAPL recovery may be effective in this area (passive DNAPL recovery has 

proved successful elsewhere). 
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Various locations have been identified for investigation in the western portion of the Site based 

on consideration of available information regarding the topography of the varved clay and via 

consideration of historical analytical data for potential sources such as septic tanks, a vault, 

formulation buildings, and a former tank farm. 

 

Boring D-14, located on Lot 48, will be completed to acquire data in the vicinity of a closed 

septic tank located south of Building 5.  During the IRA, the contents of this septic tank were 

evacuated and the tank was backfilled with flowable fill.  Chlorinated aromatic hydrocarbons 

were detected in samples from this septic tank (obtained as part of the IRA pre-design activities) 

and evidence of a potential release from the tank was noted via completion of a confirmatory 

boring/sampling and analysis program in the vicinity of the tank during the IRA.  For example, a 

solid sample from the septic tank yielded a 1,2,4-trichlorbenzene concentration of 2,600 mg/Kg 

and dichlorobenzene isomer concentrations ranged as high as 9,900 mg/Kg (1,3-

dichlorobenzene).  Naphthalene was detected in the solid sample at a concentration of 1,100 

mg/Kg.  As shown on Figure 4-4 of the SCSR, various constituents were detected in a sample 

from the confirmation boring located on the south side of this closed septic tank (e.g., 1,2,4-

trichlorobenzene at a concentration of 12 mg/Kg, 1,4-dichlorobenzene at a concentration of 21 

mg/Kg, and naphthalene at a concentration of 620 mg/Kg).    

 

Borings D-15 and D-16, located on Lot 50, are planned for installation in the vicinity of a former 

above ground storage tank farm located to the west of Building 2.  Limited information is 

available for this area.  Weston completed two soil borings in this area as part of the 1992 Phase 

II Remedial Investigation for the Site.  Two samples were obtained from each of these boring, 

one from the fill material and one from the deep sand just above the varved clay.  Chlorinated 

aromatic compounds were detected in the fill samples from these borings at concentrations 

ranging as high as 430 mg/Kg (1,4-dichlorobenzene in sample SB-3A).  Although chlorinated 

aromatics were not detected in the deep sand samples for these borings, additional investigation 

of this area is warranted to investigate potential deeper soil impacts in consideration of the 

confirmed presence of DNAPL to the south and southwest of this area.  In addition, given that 

chlorinate aromatic compounds have been detected in deep soil samples to the southeast of this 

location (i.e., on the Seaboard property, as subsequently discussed), an additional boring (D-18) 
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is planned between the location of the former tank farm and the impacted area on the Seaboard 

property to determine if the impacts may have originated from the tank farm.    

 

Boring D-17, located on Lot 50, will be completed to acquire data in the vicinity of an additional 

closed septic tank located near the northeast corner of Building 3.  A soil sample from a 

confirmatory boring located on the south side of the former tank yielded a 1,4-dichlorobenzene 

concentration of 480 mg/Kg, indicating a potential historic release from this septic tank location.  

Boring D-19 is sited adjacent to the former central drainage ditch at the Site.  This drainage ditch 

is believed to have conveyed water from various septic tank discharges and historical sampling 

of soft soils from the drainage ditch demonstrated the presence of multiple Site-related 

constituents.  The closed drainage ditch could constitute an historical source of DNAPL and 

hence has been targeted for the purposes of this investigation.  Boring D-20 is located adjacent to 

a former vault which was remediated as an Interim Remedial Measure in 2008.  Soil samples 

have not been obtained at this location to date and hence the former vault location has been 

targeted to determine if it may have acted as a source of DNAPL.  Borings D-21 and D-22 have 

been sited at the southern end of Building 2.  DNAPL has historically been observed in the 

subsurface in the general vicinity of Building 2, primarily at the southeastern corner and these 

borings are intended to further define the extent of any DNAPL impacts in this area. 

 

Based on the observations regarding DNAPL recovery, it has been concluded that no additional 

DNAPL delineation efforts are necessary in the eastern portion of the Site.  Furthermore, given 

the absence of any appreciable DNAPL recovery in the vicinity of the various monitoring wells 

of interest on the western portion of the Site, no additional delineation efforts are considered 

necessary in most of the discrete areas of interest.  Additional delineation efforts on the Seaboard 

Site are considered necessary in two specific areas.  Since its installation as part of the IRAW, a 

substantial quantity of DNAPL has been recovered from DNAPL recovery well DRWL-11 

(approximately 2,000 gallons as of June 30, 2013) and the surface elevations of the varved clay 

suggests that a potential subsurface low point may exist in the vicinity of this recovery well.  

Borings D-26 and D-27 have been sited to investigate the presence of DNAPL between the 

former lagoon area and DRWL-11 (D-26) and in the vicinity of the suspected varved clay 

subsurface topographic low to the south of DRWL-11 (D-27).  
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In addition to the preceding, concentrations of semi-volatile constituents (chlorinated aromatic 

hydrocarbons) suggest that DNAPL may exist in the vicinity of one of the perimeter borings 

completed on the western side of the Seaboard property.  Specifically, chlorinated aromatic 

hydrocarbons were detected at concentrations ranging to 5,200 mg/Kg in a sample obtained from 

DNAPL delineation boring D-4 at a depth interval of 14.5 to 15 feet.  Review of the boring log 

for this location indicates that although odors were noted, no visual indication of DNAPL exists.  

However, the detection of chlorobenzene (51 mg/Kg), 1,2-dichlorobenzene (3,700 mg/Kg), 1,3-

dichlorobenzene (4,200 mg/Kg), 1,4-dichlorobenzene (5,200 mg/Kg), and 1,2,4-trichlorobenzene 

(56 mg/Kg) in the sample obtained from an interval just above the varved clay (which was 

encountered at a depth of 16 feet at this location) indicates that DNAPL may be present in the 

area.  This DNAPL boring was installed along the barrier wall alignment and hence the potential 

for the presence of DNAPL beyond the barrier wall exists for this location.  Consequently, 

additional borings are planned for this area to investigate the potential presence of DNAPL in the 

area.  Three borings are currently planned (outside the barrier wall), although the boring program 

may be expanded in the event that DNAPL is encountered.  Visual inspection, PID 

measurements, incidental olfactory observations, and laboratory analysis will be used to 

determine the extent of any potential impacts in this location.  The planned investigation 

locations are depicted on Figure 4-3. 

 

Visual inspection, PID measurements, incidental olfactory observations, and laboratory analysis 

will be used to determine the extent of any potential impacts in the preceding areas.  The planned 

investigation locations are depicted on Figure 4-3.  The actual locations of the borings will be 

determined in the field based on the presence of potential access limitations or other 

obstructions, buried utilities, etc.  Planned sampling intervals and analyses are discussed in 

Section 5.2.2.         

 

4.2.2  Varved Clay Investigation 

 

Data obtained to date suggest that limited vertical migration of Site-related constituents has 

occurred.  Chromium impacts observed in fill material above the organic rich layer locally 

referred to as the Meadow Mat do not extend into the deeper sand unit underlying the Meadow 

Mat.  The Meadow Mat acts as a reducing layer which impedes downward movement of the 
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chromium via reduction of hexavalent chromium to the relatively insoluble and immobile 

trivalent form.  Similarly, although DNAPL consisting of high specific gravity, low viscosity 

chlorinated aromatic hydrocarbons has been identified at the Site, and is currently being 

recovered, the DNAPL does not appear to have migrated vertically beyond the interface between 

the deep sand unit and an underlying massive varved clay unit which acts as an impermeable 

barrier to vertical movement. 

 

Substantial evidence of the attenuation of hexavalent chromium across the Meadow Mat has 

been obtained to date as a result of the completion of multiple borings and paired (fill and sand) 

monitoring wells.  However, borings completed at the Site have typically only extended into the 

deep sand and monitoring wells have not been installed in the varved clay unit given its low 

yield.  Therefore, limited data are available to support assessment of the vertical migration of 

DNAPL.  However, several discrete data points do exist in this respect.  Selected borings 

completed during the concurrent pre-design investigation and Supplemental RI extended into the 

varved clay and suggest that DNAPL has not penetrated into the varved clay beneath the Site.  

Specifically, evidence of the absence of vertical penetration is provided by borings and analytical 

results for the following borings: 

 

 BW-18B (boring on the Seaboard property approximately 180 feet south of SCCC) 

 BW-20 (boring on the Seaboard property approximately 180 feet south of SCCC) 

 D-4 (boring located in the northwest corner of the Seaboard property) 

 

As a result of the detection of potential free-phase DNAPL in various delineation and barrier 

wall alignment borings on the Seaboard property, the original alignment of the barrier wall as 

proposed in the NJDEP-approved Interim Response Action Work Plan dated October 2008 

(KEY, October 2008) was revised as documented in an Interim Response Action Work Plan 

Addendum dated March 2009.  Barrier wall borings completed on the Seaboard property 

provided evidence of lateral migration of DNAPL but no evidence of vertical migration into the 

underlying varved clay. 

 

For example, barrier wall boring BW-18B was completed south of Building 2 on the Seaboard 

Site and extended to a depth of 26 feet.  The Meadow Mat was encountered at a depth of 6.5 to 
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12 feet and the varved clay was encountered at a depth of 18 feet.  A thin clayey silt layer 

approximately 3 inches thick was identified at the base of the sand immediately above the varved 

clay.  Product was observed immediately above the silt layer and field measurements using a 

photoionization detector (PID) yielded a measurement of 303 parts per millions (ppm) for this 

silt layer.  The PID measurement obtained for the split spoon sample obtained from the clay 

immediately below this sample was 3.3 ppm. 

 

A similar observation was noted for boring BW-20 which was also completed on the Seaboard 

property.  The boring was completed to a depth of 30 feet.  The Meadow Mat was encountered at 

a depth of approximately 6.5 to 10 feet and the varved clay was encountered at a depth of 16 

feet.  Again, a layer of clayey silt (approximately 8 inches thick) was identified at the base of the 

sand directly above the clay and product was observed in the split spoon sample from this 

interval.  The PID measurement for this layer was 185 ppm whereas that for the clay 

immediately below this layer was 15.6 ppm.  The slurry wall was ultimately installed to 

circumscribe both of these boring locations. 

 

Data obtained for the Seaboard property as part of the pre-design investigation for the IRA 

indicate that, while lateral migration of DNAPL onto the adjacent Seaboard Site has occurred, no 

vertical migration of DNAPL into the varved clay has taken place.  However, limited 

investigation of vertical migration of DNAPL on the SCCC Site itself has been completed to date 

and was planned as part of the Phase II Supplemental RI which was scoped in 2008.  It is 

appropriate that the investigation of potential migration of constituents into the varved clay on 

the SCCC Site be completed and consequently it is planned that five borings be completed to 

assess this condition on the Site.  Varved clay investigation borings will be completed at each of 

the locations identified on Figure 4-3.  Planned sampling intervals and analyses are discussed in 

Section 5.2.3.  
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5.0 RI/FFS TASKS 

 

This section provides a brief discussion of the various RI/FFS tasks.  Field work activities 

described in this Work Plan will be performed in accordance with associated project planning 

documents consisting of a Health and Safety Plan (HASP), Field Sampling Plan (FSP), and 

Quality Assurance Project Plan (QAPP) provided as Appendices A,  B and C of this RI/FFS 

Work Plan, respectively.  At the request of USEPA, a copy of the Operation and Maintenance 

Plan for the Site Interim Response Action is also provided (Appendix D).  A Cultural Resources 

Survey Work Plan (CRSWP) has also been prepared as part of the project planning documents 

and is provided as Appendix E of this RI/FFS Work Plan. 

 

As requested by USEPA in the February 7, 2013 comment letter, dates of Thomas Edison’s 

purchase of property at the Site and Edison’s construction of the lead-acid battery manufacturing 

facility will be researched in compliance with the National Historic Preservation Act (NHPA).  

As acknowledged by USEPA in the SOW and in the June 25, 2013 comment letter, Phase IA 

Cultural Resources Work Plan (Langan, June 2009), Phase IA Cultural Resource Survey 

(Langan, August 2009), Geomorphological Assessment (Langan, May 2010), and Phase IB 

Archaeological Survey for Slurry Wall Construction Work Plan (Langan, July 2010) have been 

completed for the Site to address the requirements of the NHPA.  Several samples were collected 

from the Slurry Wall installation activities and evaluated to address the requirements of NHPA.  

The referenced reports have been evaluated to identify the need for additional cultural resource 

data.  Data needs are discussed in the CRSWP (Appendix E). 

 

5.1 PROJECT PLANNING 

 

Project Planning typically includes efforts related to initiating a project after the SOW is issued.  

The project planning task is deemed as complete when the Work Plan and any supplemental 

plans are approved (in whole or in part).  Under the assumption that a final enforcement 

document will ultimately be in place for the Site, the following Project Planning elements are 

included in this task, at this time:  
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 Submittal of this Draft RI/FFS Work Plan to USEPA 

 Submittal of a Revised RI/FFS Work Plan and Appendices (HASP, FSP, QAPP, 

CRSWP) to USEPA after receipt of USEPA’s comments on the Draft Work Plan 

 Notification to adjacent Seaboard Site property owner and the SCCC Site property 

owner regarding site access 

 Initiation of utility mark-outs and clearances for existing sub-surface utilities and 

conveyance lines specifically in the area where drilling activities are proposed 

 Notification for approval/concurrence from USEPA for proposed abandonment of 

monitoring wells, discussed further in Section 5.2.4 

 Initiation of subcontractor procurement for field activities, coordination with a New 

Jersey-licensed driller to obtain permits for proposed abandonment activities and, 

coordination with analytical laboratories for sample analysis, bottleware provision, 

and required hard copy and electronic deliverables 

 Notify USEPA 14 days prior to initiation of field sampling activities 

 

5.2 FIELD INVESTIGATION ACTIVITIES 

 

Additional soil boring information is to be obtained and combined with existing data to complete 

the investigations related to surface soil characterization, DNAPL delineation, and the vertical 

extent of potential impact to the varved clay layer.  Sampling will be completed on Lots 48, 50, 

and 51 of the SCCC Site, as well as on an area to the south-west on the adjacent Seaboard Site as 

part of the DNAPL delineation efforts.   Additional borings will be installed in several portions 

of the Site as part of the varved clay delineation efforts.  Figure 5-1 depicts the proposed boring 

locations for both the DNAPL and varved clay borings.  Surface soil samples will be collected 

from all borings located on the SCCC site.  The planned varved clay investigation locations have 

been relocated slightly from those planned during preparation of the Supplement Phase II RI 

scoped in 2008.  Site conditions have changed as a result of IRA activities, including 

construction of the SCCC consolidation area and establishment of upland wetland vegetation and 

hence two varved clay boring locations have been moved to avoid disturbance of these features.   

 

This section provides a description of the scope of these activities as well as the information 

regarding the abandonment of select Site monitoring wells/piezometers that are no longer useful 
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monitoring points given that the IRA is complete.   These activities will be conducted by a New 

Jersey-licensed driller certified to abandon wells in accordance with N.J.A.C. 7:9D.  Prior to 

initiation of drilling work, requisite permits and utility mark-outs (as may be required), will be 

obtained.   

 

5.2.1 Surface Soil Sampling and Analysis 

 

Surface soil samples collected from the DNAPL and varved clay borings on the SCCC property 

(D-14 through D-22, VC-1 through VC-5 respectively, discussed in the subsequent section) will 

be obtained to supplement data collected from previous investigations.  The existing ground 

surface at these locations constitutes an IRM cover, comprised of either asphalt and sub-base or 

stone and geomembrane lining.  The surface soil samples will be collected from the 0 to 6 inch 

interval directly below the IRM material to target the soil-like fill beneath.  Analytical tests for 

the surface soils at the D-14 through D-22 and VC-1 through VC-5 locations will consist of  

Target Compound List (TCL) Volatile Organic Compounds (VOCs), including all three 

trichlorobenzene isomers (1,2,3-, 1,2,4-, and 1,3,5-), TCL Semi-Volatile Organic Compounds 

(SVOCs), Target Analyte List (TAL) metals, hexavalent chromium, Polychlorinated Biphenyls 

(PCBs) and Polychlorinated-dibenzo-p-dioxins and furans (PCDD/PCDF).  Table 5-1 

summarizes the sample locations and parameters for the surface soil sample locations. 

 

5.2.2 DNAPL Delineation 

 

Borings and subsurface soil sampling and analysis will be conducted to supplement existing 

DNAPL delineation information for the Site.  The primary objective of this investigation is to 

identify the extent of DNAPL impacts in areas heretofore subjected to limited or indirect (i.e., 

Laser-Induced Fluorescence [LIF]) investigation.  The boring program and sampling and 

analysis activities are discussed in the remainder of this subsection. 

 

Fourteen (14) additional soil borings (D-14 through D-27) are planned to be completed to further 

delineate the extent of potential DNAPL on the SCCC and Seaboard Sites.  Specifically, DNAPL 

delineation borings will be located around the perimeter of Buildings 2, 3, and 4, and in various 

other locations of interest as depicted on Figure 5-1 and as discussed in Section 4.2.  DNAPL 
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delineation borings will be focused to investigate both the shallow fill and deep sand units.  The 

proposed boring locations, in conjunction with the numerous previously installed borings are 

expected to provide all requisite data for completion of the delineation effort.  As the 

investigation progresses, additional borings may be added to the program should it be determined 

that such borings are necessary to fully evaluate the extent of potential DNAPL.  

 

Borings will be advanced to the top of the varved clay layer (a depth of approximately 20 feet 

bgs) using either a combination of hollow-stem auger (HSA) and wash rotary techniques, or 

sonic drilling methods.  Temporary steel casing will be keyed into the meadow mat prior to 

advancement beneath the fill materials to eliminate the potential for impacts to the deep sand 

aquifer.  The casing will be set in a bentonite slurry seal at the meadow mat-fill interface.  A 

second sealed casing will be keyed into the varved clay to eliminate the possibility of downward 

migration of DNAPL.  

 

Continuous soil samples (split spoon or sonic cores) will be obtained throughout the entire depth 

of each borehole to accommodate visual determination of the presence/absence of DNAPL.  The 

soil samples will be field screened and logged by the supervising field geologist.  Surface soil 

samples will be obtained for each of the DNAPL borings to be completed on Lots 48, 50, and 51 

of the SCCC site as discussed in the preceding section.  These data will be used to support risk 

assessment activities.  Additional samples will be obtained at depth based on the identification of 

the potential presence of DNAPL. 

 

If presence of residual or free-phase DNAPL is noted, then a sample from the DNAPL-impacted 

zone will be collected for laboratory analysis.  The presence of residual or free-phase DNAPL 

will be determined via visual inspection.  A DNAPL ranking system will be employed to 

characterize the samples and is defined in the associated FSP (Appendix B).  Samples assigned a 

DNAPL rank of 2 (residual DNAPL) or 3 (free-phase DNAPL) will be submitted for analysis 

subject to the constraint that only one such sample from the fill/meadow mat per boring and only 

one such sample from the deep sand per boring will be submitted for analysis.  Visual evidence 

of free-phase DNAPL will be a high degree of continuous saturation or free draining conditions 

in cores of split spoon samples.  Residual DNAPL will consist of disconnected, discrete globules 

that do not drain freely.  Determination of Such samples from the fill/meadow mat and/or deep 
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sand will be discrete grab samples collected from the interval exhibiting the most significant 

DNAPL impacts.  Discrete 6-inch intervals will be sampled subject to the constraint that a larger 

interval may be sampled if necessary to satisfy analytical volume requirements. 

 

If the presence of residual or free-phase DNAPL is not noted in a given boring, a confirmatory 

sample will be obtained from the base of the deep sand unit (i.e., the interval immediately above 

the contact with the varved clay) to confirm that no DNAPL-related constituents are present.  

Regardless of whether or not the presence of DNAPL is observed in a given borehole, soil 

sample will be collected for laboratory analysis from the upper portion of the varved clay to 

confirm the absence or presence of DNAPL-related constituents..   

 

Soil samples obtained for laboratory analysis will be collected in discrete 6-inch intervals 

(contingent upon volume requirements and recovery).   

 

For all borings where DNAPL is encountered in the sand unit, an additional sample, to be 

obtained approximately 5 feet below the initial varved clay sample will be collected and kept on 

hold by the laboratory pending receipt and review of preliminary analytical results for the upper 

varved clay sample. Should the results indicate impacts to the upper varved clay sample, analysis 

of the sample on hold at the laboratory will be requested. 

 

If the presence of residual or free-phase DNAPL is not noted in a given boring, the DNAPL 

delineation samples  will be analyzed for TCL VOCs including all three trichlorobenzene 

isomers (1,2,3-, 1,2,4-, and 1,3,5-), TCL SVOCs, TAL metals and hexavalent chromium. 

 

If the presence of  residual or free-phase DNAPL is exhibited anywhere in a given boring, PCB 

and PCDD/PCDF analyses will be completed for selected discrete DNAPL-impacted zone grab 

samples given that PCBs and PCDD/PCDF have been noted to be associated with DNAPL at the 

site.   

 

The total number of samples to be analyzed for PCBs and PCDD/PCDF across all of the DNAPL 

delineation and varved clay samples from both the fill/meadow mat and the deep sand across 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 
5-6 

both the SCCC and Seaboard Sites will be ten samples.  Table 5-1 lists the analytical parameters 

and methods for the DNAPL delineation sampling. 

 

All borings will be abandoned with a cement-bentonite mixture using the tremie method. Soil 

cuttings from drilling activities will be containerized for subsequent management as described in 

Section 5.2.5.  All drilling locations will be staked for subsequent surveying.  

 

5.2.3 Varved Clay Sampling and Analysis 

 

Additional vertical delineation is planned as part of the RI/FFS.  This scope consists of the 

completion of 5 borings into the varved clay unit to supplement data from previous 

investigations.  Borings will be completed in selected areas and are denoted as VC-1 through 

VC-5 on Figure 5-1.  Collection of the soil will be continuous from ground surface to the final 

boring depth (2 foot split spoon samples or 5-foot sonic cores).  Samples for laboratory analysis 

will be collected in discrete 6 inch intervals (subject to volume requirements and recovery 

constraints).  Drilling methods may include a combination of HSA and wash rotary techniques, 

or the use of sonic drilling equipment.  In either case, temporary, telescopic, steel casings will be 

set and sealed into both the meadow mat and the varved clay during drilling as previously 

described in Section 5.2.2.  Surface soil samples will be collected at the varved clay boring 

locations as described in Section 5.2.1.  

 

Visual observations and field screening of the varved clay will be used to determine the intervals 

to be sampled.  Similar to the DNAPL sampling discussed in the previous section, samples may 

be collected from the fill/meadow mat or deep sand if evidence of the presence of residual or 

free-phase DNAPL is observed (i.e., a DNAPL ranking of 2 or 3).  One such sample will be 

obtained from each of the upper (i.e., fill/meadow mat) or lower (i.e. deep sand) zones if DNAPL 

is observed.  The samples will be analyzed for the same suite of parameters as the DNAPL 

delineation samples (i.e., TCL VOCs, including all three trichlorobenzene isomers [1,2,3-, 1,2,4-, 

and 1,3,5-], TCL SVOCs and possibly PCBs and PCDD/PCDF contingent upon the constraint 

that a total of 10 DNAPL-impacted zone PCB/PCDD/PCDF samples will be collected and 

analyzed).   
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The shallowest varved clay interval where no evidence of impact is observed through visual and 

incidental olfactory methods, as well as PID readings, will be also be sampled for analysis.  At 

each location, one additional sample will be collected approximately 5 feet below the initial 

sample and will be kept on hold at the laboratory pending preliminary analysis of the upper 

sample.  Should the results indicate impacts to the upper varved clay sample, the sample on hold 

at the laboratory will be subjected to analysis (subject to the constraint that sample holding times 

must not be exceeded). 

 

Laboratory analysis for the varved clay samples will be completed for the following constituents: 

TCL VOCs (including all three trichlorobenzene isomers [1,2,3-, 1,2,4-, and 1,3,5-], TCL 

SVOCs, TAL metals and hexavalent chromium.  As previously discussed, if DNAPL is 

identified in a given varved clay investigation sample, analysis for PCBs and PCDD/PCDF may 

also be completed subject to the constraint that the maximum number of samples subjected for 

such analysis will not exceed 10 across both the SCCC and Seaboard Sites, across both the 

DNAPL delineation and varved clay investigation borings, and across the fill/meadow mat and 

deep sand samples.  Table 5-1 lists the analytical parameters and methods for the varved clay 

sampling. 

 

All borings will be abandoned with a cement-bentonite mixture using the tremie method. Soil 

cuttings from drilling activities will be containerized for subsequent management as described in 

Section 5.2.5.  All drilling locations will be staked for subsequent surveying.  

 

5.2.4 Surface and Subsurface Soil Sampling and Analysis Summary 

 

Given that the surface and subsurface soil sampling programs are designed to satisfy multiple 

objectives, and given the diverse nature of site-related impacts, the planned sampling and 

analysis program as described in the preceding sections is somewhat complex.  Consequently, a 

succinct summary of the sampling and analysis program has been prepared in bulleted form and 

is as follows: 

 

 Surficial Zone - Surface soil samples will be obtained from all boring locations on 

the SCCC Site (borings D-14 through D-22 and VC-1 through VC-5).  Surface soil 
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samples will be analyzed for TCL VOCs, including all three trichlorobenzene 

isomers, TCL SVOCs, TAL metals, hexavalent chromium, PCBs, PCDD/PCDF, pH, 

and ORP. 

 

 Upper Zone - Subsurface soil samples will be obtained from the upper soil horizon 

(consisting of the fill and meadow mat) at any location where residual or free-phase 

DNAPL is encountered in this zone in any of the borings (D-14 through D-27 and 

VC-1 through VC-5).  One grab sample will be collected from the most highly 

impacted interval in each boring where DNAPL is observed.  These samples will be 

analyzed for TCL VOCs, including all three trichlorobenzene isomers, and TCL 

SVOCs.  Up to 19 such samples could be obtained if DNAPL is encountered in the 

upper zone in each boring.  Additionally, such samples may also be analyzed for 

PCBs and PCDD/PCDF if they are one of the first 10 such samples collected. 

 

 Lower Zone – One sample will be obtained from the deep sand in each of the borings 

completed (D-14 through D-27 and VC-1 through VC-5).  This sample will be 

obtained from either: 1) the most highly DNAPL-impacted interval if residual or free-

phase DNAPL is observed; or, 2) from the base of the deep sand unit if no DNAPL 

impacts are noted in the deep sand unit.  These samples will be analyzed for TCL 

VOCs, including all three trichlorobenzene isomers, and TCL SVOCs.  Additionally, 

such samples may also be analyzed for PCBs and PCDD/PCDF if they are one of the 

first 10 such samples collected.   

 

 Varved Clay – A varved clay sample will be obtained from the upper portion of the 

varved clay (i.e., one foot into the clay) at each of the borings (i.e., D-14 through D-

27 and VC-1 through VC-5).  All of these samples will be analyzed for TCL VOCs, 

including all three trichlorobenzene isomers, and TCL SVOCs.  Additionally, the 

samples from the varved clay borings (VC-1 through VC-5) will be analyzed for TAL 

metals, hexavalent chromium, pH, and ORP.  Contingency samples of the varved clay 

will also be obtained approximately 5 feet below the upper varved clay sampling 

interval.  These samples will be retained on hold in the laboratory and will be 

analyzed as directed only if evidence of impacts is noted in the uppermost varved clay 
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sample.  Contingency samples for organic analysis (TCL VOCs and SVOCs) will be 

obtained at any location where residual or free-phase DNAPL is noted in the 

fill/meadow mat or deep sand.  Contingency samples for TAL metals, hexavalent 

chromium, pH, and ORP analysis will be obtained from each of the varved clay (i.e., 

VC) borings regardless of observations regarding organic impacts in the borings.   

 

Two other issues regarding the planned sampling and analysis program are also noteworthy and 

are as follows: 

 

 All samples will be collected as discrete grab samples, preferably from a 6-inch 

sample interval, but possibly from a slightly greater interval based on laboratory 

sample volume requirements. 

 

 The NJDEP has quality assurance/quality control requirements for hexavalent 

chromium analysis in soils that are above and beyond those required by the routine 

SW-846 7199 method.  These requirements consist of oxidizing or reducing condition 

characterization and hexavalent chromium spiking.  Hexavalent chromium analysis 

will be completed subject to these additional requirements.  

 
As previously indicated, the scope of the RI sampling and analysis program is summarized in 

Table 5-1 which includes relevant and important footnoting. 

 
5.2.5 Monitoring Well/Piezometer Abandonment 

 

The implementation of IRAW activities necessitated the installation of 16 recovery wells, 26 

hydraulic controls wells and 28 piezometers throughout the SCCC and neighboring Diamond and 

Seaboard sites.  The inclusion of these wells renders many of the previously installed wells 

redundant and suitable for decommission.  A total of eight (8) monitoring wells and seven (7) 

piezometers located on the SCCC Site are proposed to be abandoned.  Figure 5-2 provides with 

the locations of these wells.  All applicable well records will be provided to the driller before 

abandonment activities are initiated. 
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Prior to well abandonment, the total depth of the well will be measured for comparison to the 

drilled depth reported on well construction forms.  This will ensure the correct well is located 

and that no significant collapse or sediment buildup has occurred which would require the 

drillers to remove the materials from the well bore or overdrill.  Wells will also be checked for 

removable product before abandonment.  If product is encountered the well will be purged 

immediately prior to sealing.  Any purge water generated will be contained and handled as 

described in Section 5.2.5 of this Work Plan.  Abandonment will be completed by tremie 

grouting cement-bentonite slurry from the base of the well to ground surface.  The slurry will be 

mixed in accordance with N.J.A.C 7:9D.  After the cement-bentonite grout has cured for 24 

hours and within 72 hours of the grout placement, any settling of the grout will be topped off and 

the well casing will be capped with concrete.  The decommissioning will be performed by a NJ-

registered driller certified to abandon wells.  The driller shall observe applicable well 

abandonment regulations as set forth in N.J.A.C 7:9D. 

 

5.2.6  Investigation-Derived Waste Management 

 

Various types of Investigation-Derived Waste (IDW) will be generated during the course of the 

supplemental field investigation activities.  IDW will consist of the following: 

 Drill cuttings 

 Drilling fluids 

 Decontamination fluids 

 Personnel protective equipment 

 Disposable sampling equipment 

 Plastic sheeting 

 

Management of IDW will be conducted according to the applicable procedures provided in KEY 

SOP No. 122 (Management of Investigation Derived Wastes) that will be included in the updated 

QAPP (Appendix D). 

Soils will be segregated between those above and below the Meadow Mat.  Waste profiles for 

these soil units were previously prepared for disposal purposes during the PDI in 2008, and, as 

such, the segregated materials will be containerized and labeled accordingly.  Likewise, drilling 
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fluids will be containerized based on depth from above or below the Meadow Mat and handled in 

the same manner as the soils.  Personal protective equipment and sampling equipment will be 

containerized together and staged for offsite disposal based on previous waste characterization 

classifications.  The surface cover on the Seaboard Site consists of recently placed processed 

dredge material and will be spread onto the surrounding ground surface prior to advancement of 

drilling tools into the soils directly beneath.  

 

Decontamination water will be transferred from the decontamination pad into a polyethylene (or 

similar) storage tank or other suitable container and subsequently transported to and treated at the 

onsite HCTS.  All remaining IDW will be containerized in 55-gallon drums and staged in a 

secure area on the Site.  This staging area will be determined based on accessibility and security 

at the commencement of the project.  A lid and bolt-on collar will be placed on each drum.  The 

exteriors of the drums will be cleaned prior to staging.  The drums will be clearly labeled with an 

identifying number (e.g., drum #1), the generation date, a general description of the contents 

(e.g., “drill cuttings, above Meadow Mat”), and an annotation indicating the waste classification 

(which may include “analysis pending”).  Labels will be completed with indelible ink.  Drum 

numbers will also be marked on the drum lid.  The staged drums will be placed on pallets and 

covered with plastic sheeting.  A log will be retained that indicates the specific contents of each 

drum (e.g., cuttings D-14, below Meadow Mat).  Drums will be staged on-Site for no more than 

90 days.  Drums will be transported off-Site for disposal at an appropriate facility based upon the 

waste classification.  Transportation and disposal will be completed in accordance with USEPA 

and Department of Transportation manifesting and record-keeping requirements, including 

USEPA Region 2 Off-Site Rule requirements. 

 

5.3 DATA MANAGEMENT PROCEDURES 

 

In accordance with the requirements of the SOW, the quality and validity of field and laboratory 

data compiled during the RI will be documented.  Details regarding field and laboratory data 

management, including record keeping, validation, and reporting are provided in this subsection.  

The procedures and processes described herein will apply for all data to be collected during the 

RI but are also applicable for all data generated as a result of KEY investigations that have been 

completed to date.  However, it should be recognized that multiple historical investigations have 
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been completed for the Site and virtually all of the data generated as a result of the historical 

investigations and studies is considered relevant for the characterization of the Site.  Historical 

data have been generated by the USEPA, by the NJDEP, by KEY, and other consulting firms 

previously contracted by SCCC.  All data generated to date have been subjected to cursory 

review for obvious data deficiencies or problems and have been compiled and presented in the 

NJDEP- and USEPA-approved SCSR.  Given that the historical data have been reviewed, and 

were developed subject to oversight by, or via the direct involvement of regulatory agencies (i.e., 

USEPA and/or NJDEP), and, in the case of laboratory analysis, have been generated using 

appropriate methods in effect at the time, it is planned that all historical data will be assumed to 

be of appropriate quality and validity for the purposes of the RI and other supporting documents 

such as the Baseline Human Health Risk Assessment, Screening Level Ecological Risk 

Assessment and if applicable, Baseline Ecological Risk Assessment.  

 

5.3.1 Field Activity Documentation 

 

All field data collection activities will be completed in accordance with existing Standard 

Operating Procedures which are provided in the associated Sampling and Analysis Plan for the 

Site which comprises the Field Sampling Plan (FSP) and the Quality Assurance Project Plan 

(QAPP) (see Appendices B and C, respectively).1  The FSP and the QAPP will be updated as 

necessary during the RI/FFS to reflect the planned scope of work.  Field procedure SOPs which 

are particularly germane to the upcoming activities include, but are not necessarily limited to, the 

following: 

 

 Field Log Book 

 Field Screening 

 Surface Soil Sample Collection 

 Subsurface Soil Sample Collection 

 Equipment Decontamination 

                                                 
1 Standard Operating Procedures were provided with the FSP prepared in support of the aforementioned 

Supplemental Phase II RI conducted with oversight by the NJDEP, in accordance with the requirements of the 
NJDEP Field Sampling Procedures Manual.   



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 
5-13 

 Sample Packaging, Shipping and Handling 

 Chain-of-Custody 

 

The preceding SOPs will be used to ensure that all field data and sample collection activities are 

completed in accordance with best management practices.  Documentation to be generated as a 

result of the planned field activities will consist of one or more field log books, sample collection 

forms, boring logs, chain-of-custody forms, and possibly via photographic documentation if 

appropriate.  KEY is certified to collect (regulated) field measurements by the NJDEP Office of 

Quality Assurance in accordance with the requirements of New Jersey Administrative Code 7:18 

(Regulations Governing the Certification of Laboratories and Environmental Measurements).  

 

5.3.2 Laboratory Documentation 

 

Contracted laboratories will be required to provide deliverables (in portable document format - 

pdf) that comply with the reporting requirements of the USEPA Contract Laboratory Program.  

As such, laboratory deliverables will include, at a minimum, all of the information required by 

the SOW, consisting of sample custody documentation (copies of executed chain-of-custody 

forms), NJDEP certification information, analytical responsibility in the form of a signatory 

page, analytical results per the relevant method, identification of the analytical method or 

methods employed, detection limits, qualifier definition, identification of nonconformances (if 

any), corrective actions (if any), and data deficiencies (if any).  

 

The laboratory reports will also include any requisite quality assurance/quality control 

information, including holding time and extraction date information, laboratory and field 

duplicate results, spike sample results, calibration information, surrogate recoveries, etc. 

necessary to afford data validation.  The USEPA will be provided with copies of a Laboratory 

Quality Assurance Manual for each contracted laboratory.  In addition to the preceding, the 

contracted laboratories will also be required to provide electronic data deliverables which 

conform to the requirements of an electronic data deliverable SOP included in the QAPP. 
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5.3.3 Data Validation Documentation 

 

All laboratory data will be subjected to data validation by KEY upon receipt.  The scope of data 

validation is described in the QAPP.  Data validation will be completed in conformance with the 

USEPA’s National Functional Guidelines for Organic and Inorganic Data Review.  Data 

validation reports will be generated on a Sample Delivery Group (SDG) basis and a cross 

reference between each SDG and the associated data validation report shall be maintained.  Data 

validation reports will be maintained by KEY and will be provided to the USEPA upon request.  

Data provided by the contracted laboratories will be summarized in tabular and graphical format 

for inclusion in an SCSR Addendum (see Section 5.4) and will include relevant laboratory and 

data validation qualifiers, including definitions thereof. 

 

5.3.4 Sample Management and Tracking Documentation 

 

In accordance with the SOW, copies of all relevant sampling and analysis documentation will be 

maintained.  Copies of all field reports, trip reports, sample shipping records, chain-of-custody 

forms, laboratory reports, data validation reports (cross-referenced by the analytical results to be 

provided in an SCSR Addendum [see Section 5.4]), boring logs, sample log sheets, and any and 

all other relevant support documentation will be maintained.  Such documents will be maintained 

as 1) hard copies and 2) electronic copies (i.e., pdfs).  Electronic copies of pertinent information 

will reside on KEY’s server which is subjected to backup procedures once per week.   

 

5.4 SCSR ADDENDUM 

 

Following USEPA’s approval of the RI/FFS Work Plan and implementation of the RI activities, 

in accordance with the SOW, the validated analytical data set associated with the RI activities 

will be submitted to the USEPA within the required timeframe after each sampling activity.  

Within forty-five (45) days after submission to USEPA of the final set of validated data, the 

Respondents shall submit to USEPA a SCSR Addendum which incorporates the additional data 

acquired via completion of the RI. 

 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 
5-15 

5.5 IDENTIFICATION OF CANDIDATE TECHNOLOGIES  

 

An Identification of Candidate Technologies Memorandum will be prepared and submitted 

within the required timeframe after submission to USEPA of the last set of final validated 

analytical data from the RI activities.  The candidate technologies identified shall include 

innovative treatment technologies (as defined in the RI/FS Guidance) where appropriate.  The 

Identification of Candidate Technologies Memorandum will be prepared in view of the fact that 

an Engineering Evaluation and Cost Analysis (EE/CA) has already been prepared for the Site, 

and will consider technologies and alternatives if necessary to expand upon, or supplement, the 

Interim Response Actions and Interim Measures completed to date or currently underway at the 

Site. 

 

5.6 TREATABILITY STUDIES (AS NECESSARY) 

 

As described in Section 2.1.4 and acknowledged in the SOW, treatability testing consisting of a 

compatibility study of potential slurry wall mixes, evaluation of groundwater chromium 

reduction chemistry, estimation of groundwater treatment sludge generation rates, and 

stabilization of lagoon materials have been completed to support the in-place IRA components.  

 

The treatability studies were completed as part of the IRA pre-design activities as required to 

implement and design the certain remedial components and verify design and permitting 

considerations.  To develop the treatability testing program for the groundwater and DNAPL, 

existing boring logs, groundwater sampling data, and DNAPL characteristics and locations were 

reviewed and evaluated.  Additionally, the hydraulic model developed to evaluate the fully 

encompassing slurry wall containment system was used as basis for determining target well mix 

ratios used for the HCTS treatability testing.  Once the plan for implementation was developed, 

the treatability studies for groundwater and NAPL related IRA components was generally used 

to evaluate:  

 

 The potential effect(s) of mixing groundwater from various zones (sand and fill),  

areas, and with varying chemical make-up; 
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 The effectiveness and selection of chemicals and dosages necessary to promote 

hexavalent chromium reduction, where needed; 

 The effectiveness of various chemicals and pH requirements for precipitating and 

removing metals including: pH adjustment and anionic/cationic polymer addition; 

 Potential for sludge formation, settling, handling, and sludge generation rates; 

 Granular activated carbon treatment performance; and, 

 Waste disposal considerations. 

 

The groundwater and DNAPL related treatability testing were completed and used to develop the 

design and permitting requirements for the temporary construction treatment system previously 

used for construction dewatering, and the existing hydraulic control and DNAPL recovery 

system currently in use.  The discharge for the systems(s) have been shown to meet the NJPDES 

permit requirements since operations were initiated and system effectiveness is consistent with 

the results of the treatability testing. 

 

As part of the slurry wall compatibility assessment, Site DNAPL and groundwater were used in 

bench scale studies to assess whether the soil-bentonite slurry was compatible with the potential 

DNAPL and groundwater chemistry.  The assessment indicated that the slurry wall backfill 

would be compatible with Site groundwater COIs and DNAPL. 

 

The lagoon area bench scale and pilot scale studies were conducted to identify a surface 

improvement technique.  Testing was conducted with a variety of reagents combined with the 

lagoon materials.  The test results provided with a suitable mix ratio and solidification of the 

lagoon materials was completed.  To-date no visual surface failures or noticeable settlements 

have been observed near the surface of the area and therefore indicative of the general 

functionality of the study. 

 

Should the results of this RI indicate that supplemental remedial actions are necessary to achieve 

Site-specific risk-based remedial goals, treatability studies will be completed as necessary to 

support the selection and/or design of the needed additional remedial actions.  Treatability 

studies, if necessary, would be conducted in accordance with a Treatability Study Work Plan 

submitted to, and reviewed and approved by, the USEPA. 
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5.7 BASELINE RISK ASSESSMENT  

 

A baseline risk assessment shall be prepared for the Site in accordance with the requirements of 

the SOW.  The baseline risk assessment will consist of two primary components, as follows: 

 

 Baseline Human Health Risk Assessment 

 Baseline Ecological Risk Assessment (if necessary) 

 

The Baseline Ecological Risk Assessment will be completed if necessary based on the outcome 

of an initial Screening Level Ecological Risk Assessment.  As specified in the SOW, the baseline 

risk assessment will be prepared in view of Site conditions at the time that the baseline risk 

assessment is prepared.  Any Interim Remedial Measures or Interim Response Actions 

completed to date (or underway) shall be reflected in the baseline risk assessment.  In accordance 

with the SOW, the baseline risk assessment shall also consider current and reasonably 

anticipated future land uses. 

 

The risk assessment activities will be completed in accordance with applicable USEPA guidance 

for risk assessment.  The remainder of this section provides a summary of the major components 

of the baseline risk assessments for human and ecological receptors with specific emphasis on 

the site-specific requirements stipulated in the SOW.   

 

5.7.1 Baseline Human Health Risk Assessment 

 

To facilitate the completion of the Baseline Human Health Risk Assessment (BHHRA), an 

interim deliverable is planned, called the Pathway Analysis Report.  As suggested by the USEPA 

in its June 25, 2013 comments on the April 2013 draft RI/FFS Work Plan, the interim deliverable 

planned to be submitted prior to the Pathway Analysis Report, called the Memorandum on 

Exposure Scenarios and Assumptions, is being omitted as a separate submittal. The information 

will be presented in the Pathway Analysis Report. This will help streamline the BHHRA.  The 

Pathway Analysis Report and the BHHRA Report are discussed in the subsections that follow.  

Section 5.7.1.1 describes the MESA information to be folded into the Pathway Analysis Report, 
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Section 5.7.1.2 further describes the Pathway Analysis Report, and Section 5.7.1.3 describes the 

BHHRA. 

 

5.7.1.1 Memorandum on Exposure Scenarios and Assumptions 

 

Information typically presented in a Memorandum on Exposure Scenarios and Assumptions 

(MESA) shall be integrated into the Pathways Analysis Report (PAR).  Text describing the 

Conceptual Site Model, exposure scenarios, and assumptions for the Site based on current and 

reasonably anticipated future land uses will be provided in the PAR.  A preliminary Conceptual 

Site Model (CSM) was prepared as a component of the Site Characterization Summary Report as 

reproduced in this Work Plan as Section 3.0.  This CSM described in Section 3.0 shall provide 

the basis for the BHHRA CSM, although the CSM may be revised contingent upon the findings 

of the DNAPL migration investigations previously discussed (e.g., it may be necessary to 

evaluate potential offsite receptor exposure potential and risks if DNAPL is determined to be 

present beyond the current barrier wall). 

 

In addition to the aforementioned text, two tables will be prepared to document the 

pathways/potential exposure scenarios and exposure assumptions.  The tables will take the form 

of Tables 1 and 4 as specified in Risk Assessment Guidance for Superfund: Volume I, Human 

Health Evaluation Manual, Part D (Standardized Planning, Reporting, and Review of Superfund 

Risk Assessments).  These tables are as follows: 

 

Table 1 - Selection of Exposure Pathways - This table shall follow the format specified in 

Appendix A of the reference document and shall consist of identification of the following: 

 

 Scenario Timeframe 

 Medium 

 Exposure Medium 

 Exposure Point 

 Receptor Population 

 Receptor Age 

 Exposure Route 
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 Type of Analysis 

 Rationale for Selection or Exclusion of Exposure Pathway   

 

The instructions provided in Appendix B of the reference document will be followed to prepare 

Table 1.  As applicable, the menu items (i.e., the pick lists) provided in Appendix B of the 

Guidance will be employed.     

 

Table 4 - Values Use for Daily Intake Calculations – Reasonable Maximum Exposure – Table 

4 will consist of a series of tables identified with sequential designations (i.e., 4.1, 4.2, 4.3 or 4A, 

4B, 4C, etc.).  These tables shall follow the format in Appendix A of the reference document and 

shall be scenario timeframe-, medium-, and exposure medium-specific (e.g., Current, Soil, 

Breathing Zone Air).  The tables will consist of identification of the following: 

 

 Scenario Timeframe 

 Medium 

 Exposure Medium 

 Exposure Point 

 Receptor Population 

 Receptor Age 

 Exposure Route 

 Parameter Code 

 Parameter Definition 

 Value 

 Units 

 Rationale/Reference 

 Intake Equation/Model Name 

 

The instructions provided in Appendix B of the reference document will be followed to prepare 

Table 4.  As applicable, the menu items (i.e., the pick lists) provided in Appendix B will be 

employed.  As stated in the SOW, default parameters as identified in the 1991 Standard Default 

Assumptions or other updated guidance shall be considered the primary source of the parameter 
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values although other references such as the Exposure Factors Handbook or Site-specific 

information shall be employed (and documented) as appropriate. 

 

5.7.1.2 Pathway Analysis Report 

 

Upon completion of data collection activities, including laboratory analysis and data validation, a 

Pathway Analysis Report (PAR) shall be prepared and submitted to the USEPA.  As stated 

previously, information that is typically included in a MESA (Section 5.7.1.1) will be included in 

the PAR.  As required by the SOW, the PAR shall be prepared in accordance with guidance 

outlined in accordance with the requirements specified in Risk Assessment Guidance for 

Superfund: Volume I, Human Health Evaluation Manual, Part D (Standardized Planning, 

Reporting, and Review of Superfund Risk Assessments) and other appropriate guidance 

documents.  The PAR will provide the information necessary to ensure that interested parties or 

stakeholders understand how potential risks associated with the Site will be evaluated.  The PAR 

will form the basis for preparation of the Baseline Human Health Risk Assessment Report 

(discussed in Section 5.7.1.3).  The PAR will consist of brief textual descriptions of major 

aspects of the BHHRA (e.g., selection of Chemicals of Potential Concern) and will include 

various tables prepared in accordance with the requirements specified in the aforementioned 

guidance.  Descriptions of the relevant tables to be provided with the PAR are as follows: 

 

Table 2 - Occurrence, Distribution, and Selection of Chemicals of Potential Concern - Table 2 

will consist of a series of tables intended to document the identification of Chemicals of Potential 

Concern (COPCs) for the Site.  One table (numbered sequentially as 2.1, 2.2, 2.3 or 2A, 2B, 2C, 

etc.) will be prepared for each combination of exposure scenario timeframe, medium, and 

exposure medium (e.g., future, groundwater, indoor air) and shall consist of the following 

entries: 

 

 Scenario Timeframe 

 Medium 

 Exposure Medium 

 Exposure Point 

 CAS Number 
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 Chemical 

 Minimum Concentration 

 Maximum Concentration 

 Units 

 Location of Maximum Concentration 

 Detection Frequency 

 Range of Detection Limits 

 Concentration Used for Screening 

 Background Value (as applicable) 

 Screening Toxicity Value 

 Potential ARAR/TBC Value 

 Potential ARAR/TBC Source 

 COPC Flag (Y/N) 

 Rationale for Selection or Deletion 

 

In the event that multiple exposure units are considered for the Site, the tables may be further 

subdivided to reflect consideration of the exposure unit (e.g., future, groundwater, indoor air, 

former lagoon area).  In this case, the tables may be numbered as 2.A.1, 2.A.2 or 2.1.A, 2.1.B, or 

in some similar manner.  The COPC screening procedure shall follow the guidance outlined in 

Section 5.0 (Data Evaluation) of Risk Assessment Guidance for Superfund: Volume I, Human 

Health Evaluation Manual (Part A).  In accordance with the requirements of the SOW, COPC 

selection will include, in part, a concentration-toxicity screening step using the Regional 

Screening Levels (formerly Preliminary Remediation Goals) which have been developed by 

USEPA and are available online at http://www.epa.gov/region9/superfund/prg.  Any concerns 

regarding the validity of the Regional Screening Levels (RSLs) will be addressed in the 

uncertainty section of the screening procedure. 

 

Table 3 - Medium-Specific Exposure Point Concentrations - Table 3 will summarize the 

Exposure Point Concentrations for all COPCs identified in Table 2 on a medium-specific basis.  

Table numbering for the EPC tables will conform to the format used for Table 2 with respect to 

numbering to facilitate cross referencing.  EPCs shall be determined as Upper 95% Confidence 
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Limits (UCLs) on the mean and will be determined using the most up-do-date version of the 

USEPA ProUCL software.  A typical Table 3 shall consist of the following entries: 

 

 Scenario Timeframe 

 Medium 

 Exposure Medium 

 Exposure Point 

 Chemical of Potential Concern 

 Units 

 Arithmetic Mean 

 95% UCL 

 Maximum Concentration 

 EPC Value 

 EPC Units 

 EPC Statistic 

 EPC Rationale 

 

EPCs will consist of either the maximum observed concentration (if the maximum exceed the 

UCL) or the UCL as determined (and recommended) by the software.  The software will provide 

a recommended UCL based on the data distribution and goodness–of-fit testing and may be 

based on Student’s t, Jackknife, Land’s H statistic, maximum likelihood estimators, etc. 

 

Table 5.1 and 5.2 - Non-Cancer Toxicity Information - Oral/Dermal and Inhalation - Table 5 

will consist of two tables as required by the Part D guidance document discussed previously.  

Noncarcinogenic toxicity information will be presented in the form of dose-response parameters 

(specifically References Doses [RfDs] and Reference Concentrations [RfCs]).  One table (5.1) 

will be prepared for oral (and dermal) toxicity information and a second table (5.2) will be 

prepared for inhalation toxicity information.  Table 5.1 will consist of the following entries: 

 

 Chemical of Potential Concern 

 Chronic/Subchronic 

 Oral Reference Dose Value 
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 Oral Reference Dose Units 

 Oral Absorption Efficiency for Dermal Exposure 

 Adjusted Reference Dose for Dermal Exposure Value 

 Adjusted Reference Dose Dermal Exposure Units 

 Primary Target Organs/Endpoints 

 Combined Uncertainty/Modifying Factors 

 Target Organ Source 

 Target Organ Source Date 

 

Table 5.2 will be similar in nature to Table 5.1 except that the Oral RfD will be replaced by the 

Inhalation RfC and the Oral Adsorption Efficiency and Adjusted RfD for dermal exposure will 

be replaced with one column corresponding to the RfC as extrapolated from oral data.  The 

hierarchy for identification of toxicity information will be as specified in the SOW.  The primary 

source of toxicity information will be IRIS.  The second tier shall be Provisional Peer Reviewed 

Toxicity Values.  It has been assumed that USEPA can provide assistance with obtaining this 

information from the Superfund Health Risk Technical Support Center.  Tier 3 sources shall be 

as identified in the SOW subject to the caveat that CalEPA will be considered the source of last 

resort given concerns regarding the objectivity of that specific entity and shall be identified via 

consultation and discussion with the USEPA. 

 
Table 6.1 and 6.2 - Cancer Toxicity Data Oral/Dermal and Inhalation - Table 6 will consist of 

two tables as required by the Part D guidance document discussed previously.  Carcinogenic 

toxicity information will be presented in the form of dose-response parameters (specifically 

Cancer Slope Factors [CSFs] and Unit Risk Factors [URFs]).  One table (6.1) will be prepared 

for oral (and dermal) toxicity information and a second table (6.2) will be prepared for inhalation 

toxicity information.  Table 6.1 will consist of the following entries:   

 
 Chemical of Potential Concern 

 Oral Cancer Slope Factor Value 

 Oral Cancer Slope Factor Units 

 Oral Absorption Efficiency for Dermal Exposure 

 Absorbed Cancer Slope Factor for Dermal Exposure Value 
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 Absorbed Cancer Slope Factor for Dermal Exposure Units 

 Weight of Evidence for Carcinogenicity 

 Oral Cancer Slope Factor Source 

 Oral Cancer Slope Factor Source Date 

 

Table 6.2 will summarize the inhalation pathway carcinogenic toxicity information and will 

consist of the following entries: 

 

 Chemical of Potential Concern 

 Unit Risk Factor 

 Unit Risk Factor Units 

 Inhalation Cancer Slope Factor Value 

 Inhalation Cancer Slope Factor Units 

 Weight of Evidence for Carcinogenicity 

 Unit Risk Factor Source 

 Unit Risk Factor Source Date 

 

The hierarchy for the identification of carcinogenic toxicity information shall be as previously 

discussed for the noncarcinogenic dose-response parameters. 

 

5.7.1.3 Baseline Human Health Risk Assessment Report 

 

Draft and final versions of a Baseline Human Health Risk Assessment Report (BHHRAR) shall 

be prepared.  The tables identified in the previous subsections (i.e., Table 1 through 6) shall be 

reproduced in the appropriate sections of the BHHRAR (primarily in the Data Evaluation, 

Exposure Assessment, and Toxicity Assessment sections).  Tables corresponding to summary 

Tables 7 and 10 specified in the Part D guidance referenced previously will be provided in the 

BHHRAR and will include a summary of carcinogenic and noncarcinogenic risks for all COPCs, 

receptors, and scenarios on a medium-specific basis (Table 7) and across all pathways (Table 

10).  The actual contents of these tables are not reiterated herein.  While the SOW calls for 

preparation of Tables 7 through 10, it should be recognized that Table 8 is for radiation risks and 

Table 9 is a summary of the cumulative chemical and radionuclide risks.  Given that 
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radionuclides and radiation exposure is not of concern for the SCCC Site, it is not planned that 

these tables (i.e., Table 8 and 9) will be prepared.  Consequently, it is planned that the 

cumulative risk summary table for all pathways (Table 10) be provided as Table 8. 

 

Appropriate text from the MESA/PAR will be incorporated into the BHHRAR in the appropriate 

sections.  Additional information to be provided in the BHHRAR consists of an Executive 

Summary, a Risk Characterization section which will summarize the results presented in Tables 

7 and 8 in textual form, a section summarizing relevant assumptions, an uncertainty section, and 

an overall summary.  Appendices (e.g., UCL calculations, risk assessment calculations, fate and 

transport calculations, modeling results, IUBEK calculations, etc.) will be provided as 

appropriate to support the risk assessment.  Additional summary tables may also be provided as 

necessary (e.g., chemical and physical property value information such as organic carbon 

partition coefficients, Henry’s Law Constants, etc.). 

 

5.7.2 Screening Level Ecological Risk Assessment 

 

Upon completion of data collection activities, including laboratory analysis and data validation, a 

Screening Level Ecological Risk Assessment (SLERA) shall be prepared.  The SLERA shall be 

completed in accordance with Ecological Risk Assessment Guidance for Superfund and will 

consist of problem formulation, fate and transport assessment, receptor identification, 

identification of complete exposure pathways, identification of exposure concentrations, 

identification of appropriate ecological toxicity values and comparison of Site concentrations to 

the conservative ecological benchmarks.  It is planned that the results of the SLERA will be 

provided in the form of Ecological Hazard Quotients which are simply the ratio of the 

conservative exposure concentration to the corresponding benchmark.  For the purposes of this 

Work Plan it has been assumed that the SLERA will focus on potential onsite exposures based 

on 1) how the Site was defined in the SOW and Agreement, and 2) the fact that the sediment 

adjacent to the Site has been dredged and placed in onsite consolidation areas.  In the event that 

the SLERA indicates that ecological receptors may be at risk, a comprehensive Baseline 

Ecological Risk Assessment (BERA) may be required.  If such is the case, a scope of work for 

the completion of the BERA will be necessary and will be submitted at a later date. 
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5.8 REMEDIAL INVESTIGATION REPORT  

 

In accordance with Section IX Task 8 of the draft SOW, a draft Remedial Investigation Report 

(RIR) will be prepared with summary and details of information collected from the RI activities. 

The draft RIR will be prepared, following the USEPA RI/FS Guidance and in accordance with 

the SOW.  The RIR will include the following elements: 

 

 Site description 

 Site history and previous investigations 

 Interim remedial measures, Removal actions and Interim response actions 

 Summary of Site Characterization Data (from SCSR, Baseline Human Health Risk 

Assessment Reporting and Baseline Ecological Risk Assessment, as required and 

applicable) 

 Description of RI Tasks completed 

 Summary of field activities and Sampling Results  

 Conceptual Site Model 

 Findings and Conclusions, and 

 Recommendations 

 

Geologic logs, laboratory data, validation reports, and pertinent field data logs will be included 

as appendices to the draft RIR 

 

5.9 REMEDIAL ALTERNATIVES TECHNICAL MEMORANDUM 

 

As indicated in Section 2.1.1, an EE/CA was completed to evaluate IRA alternatives with 

emphasis on effectiveness, implementability and cost.  Subsequent to the USEPA’s approval of 

the EE/CA, components of the IRA were designed (and implemented) such that the alternative 

employed demonstrated proven technologies that were effective in attaining their intended 

objectives.  Also, emphasis was made to design and implement the individual IRA components 

such that they are potentially suitable final remedies or can be easily integrated into a final 

remedy.  As such, the existing IRMs and IRA components will be included as part of each 

alternative to be evaluated.  Nonetheless, as per the SOW, and as indicated in Section 5.5, the 
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Identification of Candidate Technologies Memorandum will be completed as part of the RI/FFS.  

Technologies retained after screening may form or may be combined to form (along with the 

existing remedial components) remedial alternatives for further evaluation.  A summary of the 

assembled alternatives will be prepared for inclusion in the Development and Screening of 

Remedial Alternatives Technical Memorandum.  The reasons for eliminating any technologies or 

alternatives as well as the basis for inclusion of a specific technology or alternative during the 

preliminary screening process will be specified in the Memorandum. 

 

5.10 FOCUSED FEASIBILITY STUDY REPORT  

 

A Focused Feasibility Study (FFS) Report will be conducted for the Site based on the results of 

the RI, Baseline Risk Assessments and, Development and Screening of Remedial Alternatives 

Technical Memorandum.  Upon completion of the detailed evaluation of alternatives, a draft FFS 

Report will be submitted to the USEPA for review, comments and approval. The report will: 

 

 Describe existing remedial measures or responses 

 Summarize Focused Feasibility Study objectives 

 Summarize remedial action objectives 

 Articulate general response actions 

 Identify and screen remedial technologies 

 Develop and describe remedial alternatives 

 Perform detailed analysis of remedial alternatives 

 Present a summary and conclusions  

 

Additional details regarding the content of the FFS Report are provided in the following 

subsections. 

 

5.10.1 Remediation Requirements and FFS Objectives 

 

The FFS will identify areas and volumes of media for which remediation is required either (a) to 

eliminate or control conditions at the Site posing a potentially unacceptable risk to human health 

and/or the environment or (b) to prevent the migration of constituents from the Site that could 
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potentially cause or contribute to an unacceptable risk to human health or the environment.  All 

calculations related to area and volume estimates will be documented in the FFS Report. For the 

areas where a remediation requirement is identified, remedial action objectives (RAOs) and 

goals will be developed in consultation with the USEPA.  The preliminary remediation goals will 

be developed based on Site-specific migration, exposure and risk considerations.  The Baseline 

Risk Assessment will provide the basis for the development of narrative risk goals and for the 

development of preliminary remediation goals to be used as benchmarks to assess the attainment 

of risk objectives.  The FFS Report will describe the rationale for, and procedure for use of, any 

preliminary remediation goals established for the Site.   

 

The objectives of the FFS are to (a) identify remediation requirements and establish cleanup 

objectives as necessary to eliminate, control, or prevent potentially unacceptable risks to human 

health and the environment, and (b) identify, screen and evaluate potential remedial alternatives.  

Various steps involved in the FFS process are described in the following paragraphs. 

 

5.10.2 Remedial Action Objectives 

 

The first step in the FFS process is to identify the RAOs for each environmental medium of 

interest (e.g., soil, groundwater).  The RAOs are Site-specific goals for protecting human health 

and the environment based on the nature and extent of potential impacts identified at the Site. 

The following factors will be considered in developing the RAOs: 

 

 Chemicals of Potential Concern 

 Potential migration pathways, receptors and exposure scenarios 

 Acceptable constituent levels or ranges of levels for each potential exposure pathway 

 

The RAOs will be used as a guide in determining the extent of any further remediation.  The 

RAOs will be used to derive the General Response Actions (GRAs) as the first step in the 

identification of appropriate remedial technologies.  The GRAs, which are broad classes of 

remedies, are selected to satisfy the RAOs at the Site.  A preliminary CSM was prepared as a 

component of the SCSR and is reproduced in this Work Plan as Section 3.0.  As part of the CSM, 

the aforementioned factors were evaluated to a greater extent.  However, subsequent to the 
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DNAPL delineation and varved clay investigation activities specified in this Work Plan, the 

same factors will be revisited in developing the RAOs. 

 
5.10.3 General Response Actions Objectives 

 

GRAs are broad classes of remedial actions which might be implemented alone, or in 

combination, to satisfy the RAOs.  As part of the FFS, the GRAs will be developed for each 

medium of interest defining containment, treatment, excavation, pumping, or other actions, 

singly or in combination.  Typical GRAs include: 

 

 No Further Action: leaves sources in their existing condition with no control or 
remediation. 

 Institutional Controls: legal restrictions that are intended to control or prevent present 
and future exposure to Site constituents 

 Engineering Controls:  Use of physical restrictions (e.g., fences, barriers, caps) to 
prevent exposure to, or emission of constituents 

 Administrative Controls:  Use of work practices or other restrictions (e.g., policies 
and procedures or security measures) to prohibit prolonged exposure to constituents 

 Containment: involves physical measures (e.g., barrier walls) to control the 
movement of contaminants and prevent direct contact or exposure to constituents 

 Treatment: involves physical or chemical measures applied to the constituents to 
reduce toxicity, mobility, and/or volume of the contaminants present 

 Removal, Transport, and Disposal: involves a partial or complete removal of source 
material followed by transportation to and disposal at a different location 

 

As part of the FFS activities, the listed GRAs will be further defined through the screening and 

evaluation of remedial technologies and process options.  Following this screening, the 

technologies retained will be assembled into remedial action alternatives aimed at achieving the 

proposed RAOs and will be summarized in the FFS Report. 

 

5.10.4 Identify and Screen Remedial Technologies 

 

Remedial technologies will be identified and screened to develop representative process options 

for assembly into a range of alternatives.  The screening process includes: 

 

 Development of GRAs that address the RAOs 
 Identification of volumes or areas of media to which the GRAs would be applied 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

 
5-30 

 Identification of candidate technologies applicable to the various GRAs and a 
screening out of those technologies that cannot be implemented for technical reasons 

 Identification and screening of technology process options to select representative 
process options for each technology type retained for consideration (e.g., a slurry wall 
is a process option for the barrier wall technology which is a component of the 
containment general response action) 

 
Screening of the technologies will be based on effectiveness, implementability, and relative cost.  

Technologies retained after the screening process will be assembled into alternatives for each 

remediation area. 

 
5.10.5 Development of Remedial Alternatives 

 

A focused set of technologies that have the potential to achieve the RAOs will be identified and 

screened as part of the FFS.  GRAs to achieve the RAOs will be developed and technologies and 

process options applicable for each GRA will be screened to eliminate those that cannot be 

implemented at the Site or are likely to be ineffective.  The technologies, either on their own, or 

in combination with one another, will form a number of remedial alternatives to undergo a 

detailed analysis.  The existing IRMs and IRA components will be included in each remedial 

alternative to be evaluated.  Consistent with USEPA guidance, the range of remedial options to 

be considered will include, at a minimum:  

 

 Alternatives in which treatment is used to reduce the toxicity, mobility or volume of 
contaminants 

 Alternatives that involve containment with little or no treatment, and 
 A no-action alternative 

 

5.10.6 Detailed Analysis of Remedial Alternatives 

 

A detailed analysis will be conducted for the alternatives that are developed based on the 

technology screening. This detailed analysis will consist of an individual evaluation of each 

alternative against the following evaluation criteria and a comparative evaluation of all 

alternatives against the evaluation criteria with respect to one another: 
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Threshold Criteria 
 Overall protection of human health and the environment; 
 Compliance with applicable or relevant and appropriate requirements; 

Balancing Criteria 
 Long-term effectiveness and performance; 
 Reduction of toxicity, mobility, or volume through treatment; 
 Short-term effectiveness; 
 Implementability; 
 Cost; 

Modifying Criteria 
 State acceptance; and, 
 Community acceptance 

 

5.10.7 Summary and Conclusions (Recommended Alternative) 

 

A summary of the remedial alternatives analysis including 1) the various alternatives identified, 

2) alternatives that were discarded during the screening process and the rationale for same, and 

3) alternatives that were considered appropriate to meet the RAOs will be provided in the Draft 

FFS Report.  A recommended alternative based on the detailed analysis will be provided 

separately to USEPA (e.g., in the cover letter). 
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6.0 SCHEDULE 

 

A preliminary proposed project schedule has been prepared (Figure 6-1) showing the duration of 

various tasks to be performed in accordance with this Work Plan, associated HASP, FSP, QAPP 

and CRSWP, and subsequent activities/submittals.  The future task durations correspond to the 

required durations/deadlines specified in the SOW.    This schedule will be revised with actual 

calendar dates upon the final approval of the Work Plan.  The schedule is based upon the scope 

of work proposed herein.  Should additional work, beyond that contemplated herein, be required 

to achieve project objectives, the schedule will be updated accordingly and provided to USEPA. 
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7.0 PROJECT MANAGEMENT 

 

It has been assumed that the RI/FFS activities will be performed principally by KEY (or its 

subcontractors) on behalf of the Group.  The project will be overseen by the USEPA to ensure 

compliance with the SOW requirements.  The Group’s representatives will maintain direct 

communication with the USEPA and the KEY Project Manager will support the Group’s 

representatives as needed.  The KEY Project Manager may interface directly with USEPA on 

technical matters related to the project.  Responsibilities for the primary project personnel are 

described in the following paragraphs: 

 

The Group’s Representatives: 

 

 Mitchell Brourman, Beazer East, Inc. 

 Nelson Olavarria, Cooper Industries, LLC  

 Enrique Castro, Tierra Solutions, Inc. on behalf of Occidental Chemical Corporation 

 John McTigue, The Isosceles Group on behalf of Apogent Transition Corporation 

 

The above referenced Group’s representatives’ responsibilities include: 

 

 Representing the Group’s management; 

 Reviewing KEY’s work; 

 Primary interface with USEPA; 

 Securing project funding; and, 

 Reviewing all project documents before submission to USEPA. 

 

KEY Project Manager 

 

The KEY Project Manager, Mr. James Zubrow P.G., has responsibility for day-to-day 

management of 
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 Technical and scheduling matters related to the project.  Other duties, as necessary, of 

the KEY Project Manager include: 

 Subcontractor procurement, 

 Assignment of duties to project staff and orientation of the staff to the specific needs 

and requirements of the project, 

 Ensuring that data assessment activities are conducted in accordance with the QAPP, 

 Approval of project-specific procedures and internally prepared plans, drawings, and 

reports, 

 Serving as the focus for coordination of all field and laboratory task activities, 

communications, reports, and technical reviews, and other support functions, and 

facilitating Site activities with the technical requirements of the project, and 

 Maintenance of the project files. 

 

Mr. Zubrow has also been designated as the Group’s Project Coordinator pursuant to Paragraph 

40 of the Agreement. 

 

KEY Technical Leader/ Project QA Officer 

 

The KEY Project Manager will be assisted by Technical Leader/ Project QA officer, Mr. Robert 

Hubbard P.E., whose duties will include: 

 

 Ensuring data assessment activities are conducted in accordance with the QAPP, 

 Serving as the focus for coordination of all field and laboratory task activities, 

communications, reports, and technical reviews, and other support functions, and 

facilitating Site activities with the technical requirements of the project, 

 Technical review and/or approval of project-specific procedures and internally 

prepared plans, drawings, and reports, 

 Serving as the focus for coordination of all field and laboratory task activities, 

communications, reports, and technical reviews, and other support functions, and 

facilitating Site activities with the technical requirements of the project 

 Updating the QAPP as needed, 
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 Reviewing and approving QA procedures, including any modifications to existing 

approved procedures, 

 Ensuring that QA audits of the various phases of the project are conducted as 

required, 

 Providing QA technical assistance to project staff, and 

 Ensuring that data validation/data assessment is conducted in accordance with the 

QAPP. 

 

KEY Analytical Task Manager 

 

The KEY Data Manager/Laboratory Coordinator, Ms. Angela Gatchie, will be responsible for 

managing the subcontractor laboratories, serving as the liaison between field, laboratory 

personnel, data validation and database teams and assessing the quality of the analytical data. 

 

KEY Health and Safety Officer 

 

The KEY Project Health and Safety Officer, Mr. John Francis C.I.H., will serve as a health and 

safety advisor to the Project Manager and KEY staff including: 

 

 Reviewing and approving Health and Safety Plans, 

 Reviewing subcontractor safety records, 

 Conducting safety audits, 

 Recommending appropriate PPE to protect KEY personnel from potential hazards, 

and 

 Conducting accident investigations. 

 

KEY Field Team Leader 

 

The KEY Field Team Leader, Mr. Vamsee Veera, has overall responsibility for completion of all 

field activities in accordance with the QAPP and is the communication link between KEY 
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project management and the field team.  Specific responsibilities of the KEY Field Team Leader 

include: 

 

 Coordinating activities at the Site, 

 Assigning specific duties to field team members, 

 Mobilizing and demobilizing of the field team and subcontractors to and from the 

Site, 

 Directing the activities of subcontractors on Site, 

 Resolving any logistical problems that could potentially hinder field activities, such 

as personnel conflicts, or weather dependent working conditions, 

 Implementing field QC including issuance and tracking of measurement and test 

equipment; the proper labeling, handling, storage, shipping, and chain-of-custody 

procedures used at the time of sampling; and control and collection of all field 

documentation, and 

 Communicating any non-conformances or potential data quality issues to KEY 

project management. 

 

KEY Field Staff 

 

The field staff reports directly to the KEY Field Team Leader, although the Field Team Leader 

in some cases will be conducting the duties of the field staff listed below. The responsibilities of 

the field team include: 

 

 Collecting samples, conducting field measurements, and decontaminating equipment 

according to documented procedures stated in the QAPP, 

 Ensuring that field instruments are properly operated, calibrated, and maintained, and 

that adequate documentation is kept for all instruments, 

 Collecting the required QC samples and thoroughly documenting QC sample 

collection, 

 Ensuring that field documentation and data are complete and accurate, and 



Final Remedial Investigation/Focused Feasibility Study Work Plan  
Standard Chlorine Chemical Co. Inc. Site 
Kearny, New Jersey   September 2013 
 

7-5 

 Documenting and communicating any nonconformance or potential data quality 

issues to the KEY Field Team Leader. 

 

KEY Subcontractors 

 

KEY specialty subcontractors may include, but are not limited to, drilling, surveying, analytical 

laboratories, waste management, and equipment rentals. These subcontractors will work under 

the direct supervision of KEY field staff to carry out specific scope requirements. 
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ID Task Name Duration

1 Effective Date of Agreement 0 days

2 Site Characterization Summary Report 176 days

3 Prepare and Submit SCSR 67 days

4 Presentation to EPA 30 days

5 EPA Comments on SCSR 24 days

6 Revise SCSR and Submit to EPA 43 days

7 EPA Review and Approval 4 days

8 RI/FFS Workplan 238 days

9 Submit Draft RI/FFS Workplan to EPA 60 days

10 EPA Review and Comment on RI/FFS 
Workplan

78 days

11 Revise and Resubmit RI/FFS Workplan 65 days

12 Update and Submit QAPP, SAP, HASP and 
CRSWP

65 days

13 EPA Review and Approval 30 days

14 Remedial Investigation 266 days

15 Procurement and Mobilization 11 days

16 Sample Collection 60 days

17 Sample Analyses 30 days

18 Data Validation 30 days

19 SCSR Addendum 45 days

20 EPA Presentation 30 days

21 EPA Comments on SCSR Addendum 30 days

22 Revise SCSR Addendum and Submit to EPA 30 days

23 Baseline Risk Assessment 880 days

24 Pathway Analysis Report (PAR) 185 days

25 Prepare and Submit Draft PAR 120 days

26 EPA Comments on PAR 30 days

27 Revise PAR and Submit to EPA 21 days

28 EPA Review and Approval 14 days

29 Baseline Human Health Risk Assessment 179 days

30 Prepare and Submit Draft BHHRAR 75 days

31 EPA Comments on BHHRAR 60 days

32 Revise BHHRAR and Submit to EPA 30 days

33 EPA Review and Approval 14 days

34 Baseline Ecological Risk Assessment 564 days

35 Screening Level Ecological Risk 
Assessment

170 days

36 Prepare and Submit Draft SLERA 75 days

37 EPA Comments on SLERA 60 days

5/3
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ID Task Name Duration

38 Revise SLERA and Submit to EPA 21 days

39 EPA Review and Approval 14 days

40 BERA Work Plan 126 days

41 Prepare and Submit draft BERA 
Workplan

75 days

42 EPA Comments on BERA Workplan 30 days

43 Submit Revised BERA Workplan 14 days

44 EPA Review and Approval 7 days

45 BERA Investigation 88 days

46  Procurement and Mobilization 14 days

47  Sample Collection 14 days

48  Sample Analyses 30 days

49  Data Validation 30 days

50 BERA Report 180 days

51 Draft BERA Report 60 days

52 EPA Review and Comment on BERA 60 days

53 Revise and Submit Revised BERA Report 30 days

54 EPA Review and Approval 30 days

55 Remedial Investigation Report 210 days

56 Prepare and Submit Draft RI Report 75 days

57 EPA Review and Comment on RI Report 60 days

58 Revise and Submit RI Report 45 days

59 EPA Review and Approval 30 days

60 Development and Screening of Remedial 
Alternatives

93 days

61 Draft DSRA Technical Memo 30 days

62 EPA Presentation 21 days

63 EPA Comments on DSRA Tech Memo 14 days

64 Revise DRSA Tech Memo and Submit to EPA 14 days

65 EPA Review and Approval 14 days

66 Focused Feasibility Study Report 132 days

67 Prepare and Submit Draft FFS Report 60 days

68 EPA Presentation 14 days

69 EPA Review and Comment on FFS Report 14 days

70 Revise and Submit FFS Report 30 days

71 EPA Review and Approval 14 days

72

8/29
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TABLES



Sample
Location Analytical Parameter(2) No. of

Samples
Field Duplicates Rinsate Blanks MS MSD

Method

Reference(3)  Bottle Type Required Sample Volume(4) Preservation Holding Time

  D-14 through D-22
  VC-1 through VC-5 TCL VOCs 14(5) 1 2 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-22
  VC-1 through VC-5 TCL SVOCs 14(5) 1 2 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5 TCL PCBs 14(5) 1 2 1 1 SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5 PCDD/PCDF 14(5) 1 2 1 1 SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-22
  VC-1 through VC-5

TAL Metals
(includes total Cr) 14(5) 1 2 1 1 SW846 6000

and 7000 series Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  D-14 through D-22
  VC-1 through VC-5 Hexavalent Chromium 14(5) 1 2 1 1 SW846 7199(11) Plastic or glass 100 grams 4oC

28 days for soil matrix; 24 hours for aqueous 
matrix

  D-14 through D-22
  VC-1 through VC-5 Hydronium Ion (pH) 14(5) 1 2 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-22
  VC-1 through VC-5 Oxidation-Reduction Potential 14(5) 1 2 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-27
  VC-1 through VC-5 TCL VOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-27
  VC-1 through VC-5 TCL VOCs 19(9) 1 1 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs 19(9) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

VARVED CLAY SUBSURFACE SOIL SAMPLES
  D-14 through D-27
  VC-1 through VC-5 TCL VOCs 19+19(10) 1 1 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs 19+19(10) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  VC-1 through VC-5 TAL Metals
(includes total Cr) 5+5(10) 1 1 1 1 SW846 6000

and 7000 series Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  VC-1 through VC-5 Hexavalent Chromium 5+5(10) 1 1 1 1 SW846 7199(11) Plastic or glass 100 grams 4oC
28 days for soil matrix; 24 hours for aqueous 
matrix

  VC-1 through VC-5 Hydronium Ion (pH) 5+5(10) 1 1 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  VC-1 through VC-5 Oxidation-Reduction Potential 5+5(10) 1 1 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

1.     Quality assurance samples to be obtained at a frequency of 1 per 20 samples with the exception of equipment blanks (rinsate samples).  Rinsate samples to be collected at a frequency of 1 per 10 samples.
2.     Abbreviations for analyses are as follows: TCL - Target Compound List VOCs - Volatile Organic Compounds (including all 3 trichlorobenzene isomers) PCBs - Polychlorinated Biphenyls as Aroclors

TAL - Target Analyte List SVOCs - Semivolatile Organic Compounds PCDD/PCDF - Polychlorinated-dibenzo-p-dioxins and Polychlorinated-dibenzo-
3.     Abbreviations for analytical methods are as follows: SW846 - Environmental Protection Agency methods per Test Methods for Evaluating Solid Waste - Physical/Chemical Methods - SW846 (3rd Ed).  (as revised and updated)

ASTM - American Society for Testing and Materials.
4.     Precleaned and preveserved sample bottles to be provided by the laboratory.  Sample volumes to be minimized as possible based on minimum laboratory volume requirements.
5.     Surface soil samples will not be obtained on the adjacent Seaboard site given that processed dredge material has been placed.  Surface soil samples will be obtained from all DNAPL (D) and Varved Clay (VC) borings on the SCCC Site.
6.     The number of samples to be collected from the fill or meadow mat is to be determined based on field observations.  One such sample will be obtained from each of the 19 borings if field observations indicate that either residual or free-phase DNAPL is present.  The DNAPL Ranking System   

    as defined in the Field Sampling Plan will be the basis to determine if a fill/meadow mat sample is to be obtained.  If the sample is assigned a DNAPL ranking of 2 (residual DNAPL) or 3 (free phase DNAPL) a sample will be obtained for analysis.  The most highly impacted material encountered in the 
    fill or meadow mat will be sampled from each boring where residual or free phase DNAPL is encountered.  Samples will be obtained as discrete grab samples of sufficient volume to satistfy aliquot requirements for analytical purposes.

7.     In the event that no fill or meadow mat samples are obtained as the result of the absence of any residual or free phase DNAPL in the horizons of interest, the associated QA/QC samples will be unnecessary.
8.     Selected subsurface soil samples from DNAPL impacted material will be analyzed for PCBs and PCDD/PCDF in addition to VOC and SVOC analysis.  A maximum of 10 such samples will be obtained from the fill/meadow mat and the deep sand across both the DNAPL (D) and Varved Clay (VC) borings. 
        The first 10 such samples encountered will be subjected to the PCB and PCDD/PCDF analysis.
9.     One subsurface soil sample will be obtained from the deep sand for each of the DNAPL (D) and Varved Clay (VC) borings.  The sample will be obtained from the most highly DNAPL-impacted zone if DNAPL is present, or from the base of the deep sand if DNAPL is not present.  If a DNAPL-impacted
        zone is present, a discrete grab sample of sufficient volume to satisfy aliquot requirements for analytical purposes will be obtained.
10.   Organic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (19 samples total) and, if DNAPL is present in the deep sand, up to 19 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis if needed).  
        Inorganic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (5 samples total) and 5 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis if needed).
11.   Hexavalent chromium analysis to be completed pursuant to SW-846 Method 7199 subject to the additional pH/ORP measurement requirements for determination of oxidizing or reducing conditions and hexavalent chromium spiking requirements stipulated by the NJDEP.

Analytical Requirements SummaryMatrix Sample Summary

SURFACE SOIL SAMPLES

FILL/MEADOW MAT SUBSURFACE SOIL SAMPLES

DEEP SAND SUBSURFACE SOIL SAMPLES

TABLE 5-1

SOIL SAMPLING AND ANALYSIS SUMMARY
SCCC SITE REMEDIAL INVESTIGATION

KEARNY, NEW JERSEY

QA Sample Frequency(1)
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1.0 INTRODUCTION 
 
This Health and Safety Plan (HASP) for the Standard Chlorine Chemical Co. Inc. (SCCC) Site 

(Site) located in Kearny, New Jersey has been prepared by Key Environmental, Inc., (KEY) on 

behalf of the Performing Parties Group (“Group”).  The Group consists of Beazer East, Inc., 

Cooper Industries, LLC, Tierra Solutions, Inc. on behalf of Occidental Chemical Corporation, 

and Apogent Transition Corporation.  

 

The SCCC Site is located at 1025-1035 Belleville Turnpike in Kearny, New Jersey.  Figure 1 is a 

Site location map which shows the existing Site boundaries on a base map which consists of 

combined portions of two United States Geologic Survey 7.5 minute quadrangles (Jersey City 

and Weehawken, New Jersey).  The Site is situated adjacent to the Hackensack River in Hudson 

County, New Jersey, and is located approximately 4,000 feet east of the intersection of I-95 and 

I-280.  The Site is bounded to east by the Hackensack River, to the south by the adjacent 

Seaboard Site, to the north by the adjacent Diamond Site, and to the west by the Belleville 

Turnpike.  

 

This HASP has been prepared for activities associated with the Remedial Investigation/Focused 

Feasibility Study as well as for Site monitoring and inspection, and operations and maintenance 

activities at the SCCC.  All work must be performed in accordance with applicable federal, state, 

and local regulations, including, but not limited to: 

 

 U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) - 29 
Code of Federal Regulations (CFR) 1910.120, "Hazardous Waste Operations and 
Emergency Response"; and, 
 

 OSHA - 29 CFR 1926, "Safety and Health Regulations for Construction." 

 

The health and safety practices, procedures, and personal protective equipment (PPE) 

requirements established within this HASP are based on hazards known to be present at this Site.  

All protective measures employed must be commensurate with known hazards associated with 

specific work activities and job tasks and must be modified if other hazards are identified during 

the course of the work. 
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This HASP should not be used for activities other than those outlined in the scope of work unless 

a task-specific hazard and exposure assessment is performed and any additional protective 

measures incorporated into the HASP.   
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2.0 PROGRAM ORGANIZATION AND RESPONSIBILITIES 
 

The design and implementation of the HASP are accomplished through an integral team effort 

comprised of the following: 

 
• Project Manager - The Project Manager is responsible for assuring that all activities 

are conducted in accordance with the HASP.  The Project Manager has the authority 
to suspend field operations if employees are in danger of injury or overexposure to 
harmful agents.  The Project Manager's responsibilities include: 

 
 Coordinating the development of a Site-specific HASP for all phases of the 

project; 
 Ensuring that the appropriate health and safety equipment and PPE are 

available for project personnel; 
 Ensuring that all personnel have received the appropriate training before they 

engage in activities that are potentially hazardous; 
 Ensuring that all required personnel have received the required medical 

examination, testing, and screening before engaging in work activities; and 
 Designating a Site Health and Safety Officer (SHSO) and other Site personnel 

who will assure compliance with the HASP. 
 

• Project Site Supervisor/SHSO - The Site Supervisor also acts as the SHSO and is 
responsible for ensuring that all Site activities are conducted in accordance with the 
HASP.  The Site Supervisor reports to the Project Manager.  The Site Supervisor's 
responsibilities include: 

 
 Ensuring that personnel, subcontractor personnel, and visitors comply with the 

requirements of this HASP; 
 Notifying the Project Manager of any changes in work conditions or tasks 

which may require changes to the HASP; 
 Suspending field activities if necessary, and resume activities when 

appropriate; 
 Coordinating safety meetings and daily safety briefings, as necessary; 
 Managing health and safety equipment, including instruments, respirators, 

gloves, suits, and other PPE, used in field activities; 
 Acting as the Emergency Coordinator at the Site and arrange for emergency 

response in cooperation with local emergency and health officials; 
 Monitoring conditions during field activities to assure compliance with 

HASP; 
 Monitoring conditions during field activities to determine if more stringent 

procedures or a higher level of PPE should be implemented; 
 Maintaining a log to record conditions, personnel involved in field activities, 

and other pertinent health and safety data; 
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 Overseeing the arrangement and execution of personnel and equipment 
decontamination; 

 Controlling visitor, subcontractor, and employee access to hazardous areas; 
and 

 Delegating, if necessary and appropriate, some of these responsibilities to 
other on-Site qualified employees. 

 
• Employees and Subcontractors - Employees and subcontractors will be responsible 

for the following: 
 

 Becoming familiar with, and complying with, the HASP; 
 Attending training sessions to review the HASP and other safety and health 

information; 
 Being alert to identified and non-identified hazards; 
 Reporting unidentified hazards to the SHSO; and 
 Conducting themselves in a manner that is orderly and appropriate for the 

Site. 
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3.0 SITE CHARACTERIZATION AND HAZARD ASSESSMENT 
 

3.1 SITE BACKGROUND AND DESCRIPTION 

 

The SCCC Site is located at 1025-1035 Belleville Turnpike in Kearny, New Jersey.  Figure 1 is a 

Site location map which shows the existing Site boundaries on a base map which consists of 

combined portions of two United States Geologic Survey 7.5 minute quadrangles (Jersey City 

and Weehawken, New Jersey).  The Site is situated adjacent to the Hackensack River in Hudson 

County, New Jersey, and is located approximately 4,000 feet east of the intersection of I-95 and 

I-280.  The Site is bounded to east by the Hackensack River, to the south by the adjacent 

Seaboard Site, to the north by the adjacent Diamond Site, and to the west by the Belleville 

Turnpike.  

 

The Site is relatively flat and is fenced along most of the perimeter.  The Site consists of seven 

(7) different parcels of land located adjacent to the Hackensack River.  Various forms of 

chemical manufacturing and/or processing have occurred on the different parcels of the Site 

since 1916.  These activities included naphthalene refining and product formulation, dye-carrier 

production, dichlorobenzene refining and product formulation, and lead-acid battery 

manufacture.  These activities were performed by multiple different corporate entities on 

different parcels of the Site.   

 
Multiple historical investigations and studies have been completed at the Site and surrounding 

properties dating back to the 1980s.  In addition, the Site has undergone substantial remedial 

efforts in the form of Interim Remedial Measures and an Interim Response Action which were 

completed pursuant to one or more Administrative Consent Orders with the NJDEP. 

 

Currently, the Site is fully enclosed by a barrier wall system and groundwater recovery and 

treatment and Dense Non Aqueous Phase Liquid (DNAPL) recovery and offsite disposal 

(DNAPL) are underway.  In addition, various material consolidation efforts, engineering control 

measures, stormwater management system upgrades, management unit closure, and near-shore 
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river sediment remediation efforts have been completed.  The general configuration of the Site 

under current conditions is depicted on Figure 2.   

 
3.2 SCOPE OF WORK  

 

This HASP covers actions associated with the Remedial Investigation/Focused Feasibility Study 

(RI/FFS) as well as ongoing operation, maintenance and monitoring (OM&M) activities at the 

Site.   

 

RI/FFS activities include: 

 

 Surface soil sampling and analysis - Surface soil sampling is planned for the western 

portion of the SCCC site, outside the former process area.  The existing ground surface at 

these locations constitutes an Interim Remedial Measures (IRM) cover, comprised of 

either asphalt and sub-base or stone and geomembrane lining.  Fourteen (14) surface soil 

samples will be collected from the 0 to 6 inch interval directly below the IRM material to 

target the fill beneath. 

 

 DNAPL delineation - Fourteen (14) soil borings are planned to be completed to further 

delineate the extent of potential DNAPL on the SCCC and Seaboard Sites.  Borings will 

be advanced to the top of the varved clay layer (a depth of approximately 20 feet bgs) 

using either a combination of hollow-stem auger (HSA) and wash rotary techniques, or 

sonic drilling methods.  Temporary steel casing will be keyed into the meadow mat prior 

to advancement beneath the fill materials to eliminate the potential for impacts to the 

deep sand aquifer.  The casing will be set in a bentonite slurry seal at the meadow mat-fill 

interface.  A second sealed casing will be keyed into the varved clay to eliminate the 

possibility of downward migration of DNAPL.  Continuous split spoon samples will be 

obtained throughout the entire depth of each borehole to accommodate visual 

determination of the presence/absence of DNAPL.  The soil samples will be field 

screened and logged by the supervising field geologist.  Surface soil samples will be 

obtained for each of the DNAPL borings to be completed. 
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 Varved clay sampling and analysis - Five (5) borings will be completed into the varved 

clay unit in selected areas.  Collection of the soil will be continuous from ground surface 

to the final boring depth (2 foot split spoon samples or cores).  Samples for laboratory 

analysis will be collected in discrete 6 inch intervals (subject to volume requirements and 

recovery constraints).  Drilling methods may include a combination of HSA and wash 

rotary techniques, or the use of sonic drilling equipment.  Temporary, telescopic, steel 

casings will be set and sealed into both the meadow mat and the varved clay during 

drilling.  Field screening of the varved clay will be used to determine the interval to be 

sampled. 

 

 Monitoring well/piezometer abandonment - A total of eight (8) monitoring wells and 

seven (7) piezometers located on the SCCC Site are proposed to be abandoned.  Prior to 

well abandonment, the total depth of the well will be measured, wells will also be 

checked for removable product before abandonment.  If product is encountered the well 

will be purged immediately prior to sealing.  Abandonment will be completed by tremie 

grouting cement-bentonite slurry from the base of the well to ground surface.  After the 

cement-bentonite grout has cured, any settling of the grout will be topped off and the well 

casing will be capped with concrete. 

 

 Investigation-derived waste management - Various types of Investigation-Derived Waste 

(IDW) will be generated during the course of the supplemental field investigation 

activities.  IDW will consist of the following: 

 

- Drill cuttings 
- Drilling fluids 
- Decontamination fluids 
- Personnel protective equipment 
- Disposable sampling equipment 
- Plastic sheeting 

 

Management of IDW will be conducted according to the applicable procedures provided in KEY 

SOP No. 122 (Management of Investigation Derived Wastes). 
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Soils will be segregated between those above and below the Meadow Mat.  The segregated 

materials will be containerized and labeled accordingly.  Likewise, drilling fluids will be 

containerized based on depth from above or below the Meadow Mat and handled in the same 

manner as the soils.  Personal protective equipment and sampling equipment will be 

containerized together and staged for offsite disposal based on previous waste characterization 

classifications.   

 

Decontamination water will be transferred from the decontamination pad into a polyethylene (or 

similar) storage tank or other suitable container and subsequently transported to and treated at the 

onsite HCTS.  All remaining IDW will be containerized in 55-gallon drums and staged in a 

secure area on the Site.  Drums will be securely closed and the exteriors cleaned prior to staging.  

The drums will be clearly labeled and the staged drums placed on pallets and covered with 

plastic sheeting.   

 

The OM&M activities include: 

 

Site monitoring activities: 
 

 Steel sheet pile (SSP) Wall Inspections; 
 SSP wall cathodic protection system inspections; 
 Consolidation Area (CA) cover inspections;   
 Interim Remedial Measure (IRM) cover systems inspections; 
 Groundwater potentiometric surface elevation monitoring; 
 Dense non-aqueous phase liquid (DNAPL) thickness gauging; 

Hydraulic Control Treatment System (HCTS) influent and effluent monitoring; 
 Stormwater management, erosion and sediment (E&S) control, and permanent vegetation 

inspections; 
 Slurry wall working platform inspections; and, 
 Site security and access inspections.   
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Potential Site maintenance could result in the repairs for the following components: 
  

 Steel sheet pile (SSP) wall; 
 CA cover; 
 IRM cover systems; 
 Monitoring wells and piezometers; 
 Stormwater/E&S control features and vegetation; 
 Slurry wall platform; and,  
 Site security access features. 

 
Operation and maintenance activities (O&M) activities include: 
 

 Hydraulic control wells; 
 DNAPL recovery wells; and,  
 The SSP wall cathodic protection system. 
 

Personnel who perform activities outside the scope of this HASP must develop their own site-

specific HASP or Job Safety Analyses (JSAs) to address the work they will perform at the Site. 

 

3.3 CHEMICAL HEALTH HAZARDS 

 

Potential health hazards at the SCCC Site include the potential exposure to volatile and 

semivolatile organic compounds (VOCs and SVOCs), particularly chlorobenzenes and 

naphthalene; chromium and hexavalent chromium.     

 

Groundwater at the SCCC Site contains VOCs, dichlorobenzenes, chlorobenzene, 1,2,4-

trichlorobenzene, and naphthalene.  DNAPL at the Site is comprised primarily of 1,2,4-

trichlorobenzene, naphthalene, and dichlorobenzenes.  Chromium slag was used as fill material 

at the SCCC Site; however, surface cover of pavement or stone installed during construction has 

mitigated potential exposure in the western area of the Site.  Hexavalent chromium 

concentrations are low in most areas of the Site.  

 

A summary of health hazard data is given in the following sections.  Table 1 presents exposure 

limits and other properties of chemicals that may be present at this Site. 
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The main route of exposure for Site chemicals through the RI/FFS and OM&M activities 

associated is skin/eye contact and absorption; a second potential route of exposure is inhalation 

of vapors/dust.  Incidental ingestion is also a possible route of exposure.  Potential exposures will 

be reduced or eliminated by following the work practices and using the PPE designated in this 

HASP.  The overall chemical health hazard assessment for activities covered by this HASP at the 

Site is low to moderate depending on the activity.  Inspection activities have a very low potential 

for exposure to Site constituents; certain sampling and operations and maintenance activities may 

have a moderate potential for contact with Site constituents. 

 

3.3.1 VOCs 

 

The VOCs found on site may irritate skin on contact and irritate the respiratory tract on 

inhalation.  Eye contact may cause eye irritation, burning and inflammation.  Ingestion may 

result in nausea, vomiting, abdominal pain, rapid pulse, respiratory distress and shock.  

Absorption into the body systems by any route may cause trouble breathing, dizziness, headache, 

nausea, vomiting, salivation, and convulsions.  Overexposure by inhalation may cause 

drunkenness, drowsiness, incoordination, tremors and restlessness, and an increase in heart rate 

and pressure.  Chronic or long-term effects of overexposure to site constituents may cause 

dermatitis, and cancer of the liver, kidneys, and respiratory tract.  

 

3.3.2 SVOCs/PAHs 

 

SVOCs found on-site include chlorobenzene, dichlorobenzenes, trichlorobenzene and 

naphthalene and low concentrations of PAHs.  The DNAPL found in monitoring wells is 

comprised primarily of 1,2,4-trichlorobenzene, naphthalene, and dichlorobenzenes.   

 

Certain high molecular weight polynuclear aromatic hydrogen compounds (PAHs) were found at 

low concentrations in groundwater.  Primary entry routes into the body are inhalation, ingestion, 

and skin contact.  These materials pose less of an inhalation hazard than VOCs because they are 

less likely to volatilize.  However, PAHs can be a potential constituent of airborne dust and pose 

an inhalation hazard.  Inhalation of coal tar constituents and PAHs may irritate the respiratory 
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tract.  Eye contact may cause eye irritation, burning and inflammation.  Immediate or acute 

effects from short-term skin exposure to coal tar compounds include irritation; burning, itching, 

redness, skin color changes, and rashes from skin contact with coal tar compounds.    

 

Photosensitization, a tendency to sunburn more easily or a worsening of rash with exposure to 

sunlight may occur with skin contact to coal tar compounds.  If dust which contains PAHs 

contacts the skin minor burning and irritation may result, especially with exposure to sunlight.  

Wash any exposed skin, apply sunscreen (SPF 30), and cover the area with clothing.  Skin 

contact and exposure to coal tar during Site activities can be eliminated by the use of gloves and 

skin protection. 

 
Material Safety Data Sheets (MSDSs) for select Site constituents are found in Appendix A.  

Exposure to Site constituents can be avoided or limited by the use of gloves and skin protection.  

For these reasons, potential exposure risks to Site constituents are considered to be low. 

3.3.3 Other Hazardous Substances Used at the Site/Hazard Communication 

 

A list of hazardous chemicals and MSDSs for hazardous chemicals used at the Site must be kept 

at the Site.  All containers of hazardous substances must be labeled with the name of the 

chemical and appropriate hazard warnings.  Employees and contractors who use hazardous 

substances must read the labels and know where MSDSs are located in case of an emergency 

 

3.3.4 Work Task Hazard Assessment 

 

Table 1 presents exposure limits and other properties of chemicals that may be present at this 

Site.  More information concerning the health effects of Site chemicals can be found in the 

Material Safety Data Sheets (MSDS) in Appendix A.  The overall chemical health hazard 

assessment for activities at this Site is low.  Table 2 summarizes the chemical hazards associated 

with Site work tasks, a relative hazard assessment, proposed initial levels of personal protection, 

and air monitoring requirements.  
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3.4 PHYSICAL HAZARDS  

 
The primary physical hazards on the Site are those associated with driving and walking around 

the Site, recover DNAPL from wells, monitor and sample wells, uneven terrain, working along 

the Hackensack River, construction equipment and activities, heat stress/cold stress and snow in 

winter.  Safe work practices for these potential hazards are outlined in Section 3.6 (heat stress), 

Section 3.7, (cold stress) and Section 5.0. 

 

3.5 CONFINED SPACES 

 
Entry into confined spaces is not permitted for KEY employees.  The treatment tanks for the 

HCTS building are labeled as confined spaces and access will only be allowed to 

certified/qualified confined space contractors. 

 
3.6 HEAT STRESS  

 
Heat stress may be a concern during warm weather.  Heat cramps are the least severe form of 

heat stress, cramps occur due to the depletion of body salts from sweating.  Heat exhaustion 

results from significant loss of body salts and fluid.  Its symptoms may include weakness or 

fatigue, nausea, headaches, and in more serious cases, clammy, moist skin with pale or flushed 

complexion.  Heat stroke is the most serious heat-related condition and occurs when the body's 

system to regulate internal temperature fails.  Symptoms are hot, dry skin; mental confusion or 

delirium; convulsions or unconsciousness; and body temperature of 105 degrees Fahrenheit (oF) 

or higher.  In this situation, medical attention is needed immediately; heat stroke may be fatal.   

 

To prevent heat disorders, attention must be paid to such variables as temperature, humidity, air 

movement, and the physical condition of employees.  In addition, breaks must be taken as 

needed to let the body cool.  Liquids designed to replace lost body salts must be provided 

regularly. 
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3.6.1 Heat Stress Prevention  

 

Heat stress can occur even when temperatures are considered moderate.  The following 

recommendations should be followed to help reduce heat stress: 

 

 Personnel must drink plenty of liquids to replace body fluids lost to sweating.  To 
prevent dehydration, personnel should be encouraged to drink generous amounts of 
water even if not thirsty.  Heat-related problems can happen before the sensation of 
thirst occurs. 

 Cool drinking water, 50°F to 60°F, should be made available to all personnel. 
 Only water, or occasionally, electrolyte-balanced drinks, such as Gatorade®, should 

be used to replace lost fluids due to sweating. 
 Beverages containing caffeine, such as colas, coffee, or tea, should be limited or not 

used because of their diuretic (water depleting) effects. 
 Salt tablets should not be used unless prescribed by a physician.   
 Self-monitoring of physical condition and buddy monitoring will be essential in order 

to prevent any heat stress illness.  All personnel should be aware of heat stress 
symptoms and the proper precautions to take if heat stress is observed. 

 Rest periods must be provided for all personnel.  This means at least 15 minutes in 
the morning and in the afternoon and at least 30 minutes for lunch.  A more frequent 
rest schedule may be implemented by the SHSO depending on weather conditions 
and the type of work performed. 

 

3.7 COLD STRESS 

 

Cold weather conditions may result in cold stress ranging from mild frostbite to severe 

hypothermia.  Cold injury and impaired ability to work are dangers at low temperatures and 

when the wind chill factor is low.  Cold stress normally occurs in temperatures at or below 

freezing, or under certain circumstances, at temperatures of 40 F.  Extreme cold for a short 

period of time may cause severe injury to exposed body surfaces or result in profound 

generalized cooling, causing death.  Areas of the body that have high surface area to volume 

ratio, such as fingers, toes and ears, are the most susceptible.  Two factors influence the 

development of a cold weather injury: ambient temperature and wind speed.  For instance, 10 F 

with a wind of 15 miles per hour is equivalent in chilling effect to still air at –7 F.  A wind chill 

chart is presented on the following page. 
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It does not have to be extremely cold for systemic hypothermia to occur.  Hypothermia may 

occur at outdoor temperatures approaching 50 F.  Systemic hypothermia occurs when the body 

core temperature decreases.  Symptoms begin with shivering, apathy, loss of coordination, 

followed by lethargy and coma; if allowed to continue, hypothermia may result in death.  Get the 

victim out of the cold and into dry clothing.  Warm up his or her body slowly.  Give nothing to 

eat or drink until the victim is fully conscious.  Warm fluids, but no stimulants such as tea, 

coffee, alcohol or tobacco should be given.  Get medical attention immediately.  

 

Frostnip, or incipient frostbite, usually involves the ears, nose, chin, cheeks, and fingertips and 

toe tips.  It occurs during high wind, low temperature, or both.  The skin suddenly blanches 

(becomes white).  Frostnip is painless and can be reversed without tissue damage by warming the 

affected area by using warm water.  The area should not be rubbed. 

 

Superficial frostbite is a more severe local cold injury.  This involves the skin and superficial 

tissue just beneath it.  The skin becomes white, waxy, and firm; the tissue beneath it remains 

soft.  Affected personnel should be taken out of the cold and the affected area slowly and 

carefully rewarmed.  Again, the area should not be rubbed.  Stinging and burning may follow 

warming and superficial blisters may occur. 

 

Deep frostbite involves freezing not only of skin and subcutaneous tissue but even muscle and 

bone.  The emergency treatment for deep frostbite is immediate warming.  Affected persons 

should be kept dry, provided with external warming, and the frostbitten part covered by a 

dressing while being transported promptly to the nearest emergency department.  Warm fluids, 

but no stimulants such as tea, coffee, alcohol or tobacco should be given to frostbite or 

hypothermia victims.   

 

3.7.1 Cold Stress Prevention 

 

To prevent or minimize the effects of cold stress, the following work practices should be 
followed: 
 

 Use dry, insulated and/or layered work clothing, warm gloves, hard hat liners, and 
boots.  Combine winter gear with chemical resistant personal protective equipment 
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and waterproof gear to provide the best protection for the given site task and weather 
conditions. 

 Provide rest breaks in warm areas as necessary. 
 Use the following wind chill chart to estimate the effects of wind and temperature on 

the body.  Be especially careful to note when frostbite is a potential hazard. 
 
 

WIND CHILL CHART 
Wind 
Speed 

Temperature (oF) 

Calm 40 35 30 25 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 

5 36 31 25 19 13 7 1 -5 -11 -16 -22 -28 -34 -40 -46 -52 -57 -63 
10 34 27 21 15 9 3 -4 -10 -16 -22 -28 -35 -41 -47 -53 -59 -66 -72 
15 32 25 19 13 6 0 -7 -13 -19 -26 -32 -39 -45 -51 -58 -64 -71 -77 
20 30 24 17 11 4 -2 -9 -15 -22 -29 -35 -42 -48 -55 -61 -68 -74 -81 
25 29 23 16 9 3 -4 -11 -17 -24 -31 -37 -44 -51 -58 -64 -71 -78 -84 
30 28 22 15 8 1 -5 -12 -19 -26 -33 -39 -46 -53 -60 -67 -73 -80 -87 
35 28 21 14 7 0 -7 -14 -21 -27 -34 -41 -48 -55 -62 -69 -76 -82 -89 
40 27 20 13 6 -1 -8 -15 -22 -29 -36 -43 -50 -57 -64 -71 -78 -84 -91 
45 26 19 12 5 -2 -9 -16 -23 -30 -37 -44 -51 -58 -65 -72 -79 -86 -93 
50 26 19 12 4 -3 -10 -17 -24 -31 -38 -45 -52 -60 -67 -74 -81 -88 -95 
55 25 18 11 4 -3 -11 -18 -25 -32 -39 -46 -54 -61 -68 -75 -82 -89 -97 
60 25 17 10 3 -4 -11 -19 -26 -33 -40 -48 -55 -62 -69 -76 -84 -91 -98 

Frostbite Times 30 min. 10 min. 5 min. 
 

Wind Chill (ºF) = 35.74 + 0.6215T – 35.75(V0.16) + 0.4275T(V0.16) 
Where T = Air Temperature (ºF), V = Wind Speed (mph) 

From National Oceanographic and Aeronautics Administration and the National Weather Service, 2002 
 

3.8 BIOLOGICAL HAZARDS  

 

Biological hazards present at the Site may include poisonous plants, insects, and animals.  Poison 

ivy and poison oak may be present.  Contact with the leaves, vine, roots, or sap causes a skin 

rash on many people.  All workers must be familiar with the appearance of poison ivy (three 

leaves) and wear impervious protective clothing as necessary to prevent contact with poison ivy. 

 

Ticks may be present throughout the Site on brush, grass, and weeds.  Some ticks carry disease, 

such as Lyme disease or Rocky Mountain spotted fever.  Wear protective clothing or secure pant 

legs to lower leg or boot and apply bug repellent to this area.  Frequently assist each other in 

inspecting for ticks.  If a tick is found attached to the skin, do not attempt to pick the tick off the 

skin with fingernails or scrape with a credit card, etc.  Carefully remove the tick with tweezers 

taking care that all parts are removed.  Thoroughly scrub the area with soap and water.  Save the 

tick in a small jar or plastic bag and take it to a doctor or health department for identification.  If 
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a red circle or rash forms in the area of the tick bite or if flu-like symptoms appear in a few days 

or weeks consult a doctor for treatment. 

 

A particular hazard at this Site during warmer weather is mosquitoes.  Besides the annoyance of 

the buzzing insects and ordinary mosquito bites, some mosquitoes can transmit West Nile Virus 

and other diseases.  West Nile Virus can be a serious disease, especially for people over 50 years 

old.  Most people have no symptoms after infection but some people have mild symptoms that 

can include fever, headache, body aches, nausea, vomiting, and swollen lymph glands or a skin 

rash on the chest, stomach and back.  Symptoms last a few days to several weeks.  A few people 

develop severe illness.  Symptoms may include high fever, headache, neck stiffness, stupor, 

disorientation, coma, tremors, convulsions, muscle weakness, vision loss, numbness and 

paralysis.  Symptoms may last several weeks and neurological effects may be permanent.  People 

older than 50 are at a higher risk to get sick, a very few people may die from a West Nile virus 

infection.  

 

The best way to prevent West Nile Virus is to avoid being bitten by mosquitoes.  When working 

outdoors wears light-colored long sleeve shirts, long pants and socks sprayed with insect 

repellent.  Use repellent carefully!  Follow the manufacturer’s directions for the repellent you are 

using.  Repellents with DEET (N, N-diethyl-meta-toluamide) or permethrin are effective against 

mosquitoes and other biting insects.  You can use DEET directly on your skin and clothing but 

do not use on skin under clothing.  Use permethrin only on clothing, not directly on skin, and let 

sprayed clothing dry before use.  Repellents with a higher concentration do not mean they work 

better but that they work longer. 

 

According to the Centers for Disease Control (CDC), a recent study indicated the following: 

 

 A product containing 23.8% DEET provided an average of 5 hours of protection from 
mosquito bites. 

 A product containing 20% DEET provided almost 4 hours of protection.  
 A product containing 6.65% DEET provided almost 2 hours of protection.  
 Products containing 4.75% DEET and 2% soybean oil were both able to provide 

roughly 90 minutes or protection. 
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Sweating or getting wet may mean you need to re-apply repellent more frequently.  If possible 

wash exposed skin before re-applying repellent.  Be sure to wash skin that was sprayed with 

repellent at the end of the day.  Wash hands before eating or using the restroom. 

 

Wasps, bees and other stinging insects may also be found at the Site.  Use of DEET of repellent 

containing permethrin will help keep wasps and bees away.  However, if a nest is disturbed the 

repellent will not help.  Be alert for bees flying into and out of a particular area, hanging nests, 

and nests in logs, pipes and other structures.  Wear light-colored clothes as darker clothes tend to 

annoy some stinging insects. 

 

First aid for insect bites and stings includes: applying a baking soda paste of ice wrapped in a wet 

cloth.  Commercial bee sting kits may be helpful.  A first aid kit is located in the HCTS building.  

Honeybees leave their stingers in the body; these can be removed by gently scraping the skin, 

working side to side of the stinger.  A bee sting or snake suction device can also be used.  If an 

insect bite becomes red or inflamed or the person becomes dizzy, nauseous, or short of breath 

then get to medical care immediately.   

 

Avoid unnecessary contact with animals.  Some animals may carry disease or poison or may 

cause injury by biting.  If an animal is acting strangely, or if a wild animal approaches humans, 

leave the area.  If necessary, call animal control personnel.  Do not try to feed wild animals. 

 

Snakes may also be present on the Site.  Leave snakes alone, do not attempt to catch or kill.  Stay 

out of tall grass, brush, and wood or rock piles.  Keep hands and feet out of areas you cannot see.  

If bitten, get the person to medical help immediately.  If practical, try to quickly identify the type 

of snake or at least the color and markings and size.  First aid for snake bites includes:  Wash the 

bite with soap and water or antiseptic cleanser, immobilize the bitten area and keep it lower than 

the heart, cover the area with a clean, cool compress or a moist dressing to minimize pain and 

swelling.  Keep the victim calm and comfortable.  If the victim cannot reach medical care within 

30 minutes apply a bandage, wrapped 2 to 4 inches above the bite, to help slow the venom.  This 

should not cut off the flow of blood from a vein or artery – the band should be loose enough to 
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slip a finger under it.  Without cutting, place a suction device over the bite to help draw venom 

out of the wound.  Continue alternating suction and application of a compress while transporting 

to a doctor or hospital.  Do not give the victim food or alcohol and only limited other liquids as 

necessary.   
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4.0 MEDICAL SURVEILLANCE 
 

All medical examinations and procedures are performed by or under the supervision of a licensed 

physician at no cost to employees, without loss of pay, and at a reasonable time and place. 

 

4.1 PRE-ASSIGNMENT SCREENING 

 

Employees who perform the work tasks outlined in this HASP must have a current medical 

screening and approval for work at hazardous waste sites in accordance with 29 CFR 

1910.120(f) and the company medical screening policies and procedures.  This screening 

includes: 

 
 Comprehensive medical/occupational history and physical examination; 
 Visual acuity and color vision; 
 Audiometry (OSHA) - 500, 1000, 2000, 3000, 4000, and 6000 Hz, both ears; 
 Complete blood count, including platelets; 
 Complete serum profile (including serum chemistry, liver profile and serum lipids); 
 Chest X-ray, posterior/anterior view, if not taken in the past three years (results must 

be available to examining physician), or if indicated by medical necessity; 
 Spirometry (pulmonary function test); 
 Urinalysis; and 
 Electrocardiogram (EKG), if medically necessary. 

  

The physician will provide a written opinion regarding the potential employee's fitness for 

working at a hazardous waste site, ability to wear a respirator, and any limitations upon the 

employees assigned work.  Employees are furnished a copy of the written opinion, and results of 

the medical examination and tests upon request. 

 

The company will schedule medical examinations, select appropriate clinics or physicians, 

review physicians' reports, and maintain employee medical files.  Employee medical files are 

confidential and will not be released without the express written approval of the employee.  A 

copy of all physicians' reports, results and opinions and medical monitoring data will be made 

available to the employee upon request.   
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Repeat tests or additional tests or examinations recommended by the physician, based on the 

initial medical screening and related to the employee's ability to work in hazardous 

environments, will be arranged by the company. 

 

4.2 PERIODIC MEDICAL EXAMINATIONS 

 

Employees engaged in work with potential exposure to hazardous materials will undergo an 

annual update of medical and occupational history and an annual physical examination.  More 

frequent medical examinations, consultations, and/or laboratory testing will be provided: 

 
 For employees who, in an emergency situation, may have been exposed to hazardous 

substances at or near permissible exposure limits (PELs); 
 As soon as possible, upon notification by an employee, that the employee has 

developed signs or symptoms indicating possible overexposure to hazardous 
substances or health hazards; and, 

 If the examining physician determines that an increased frequency of examination is 
medically required. 

 

The company will arrange for periodic medical examinations and maintain records in the 

employee's medical file. 

 

4.3 MEDICAL RECORDS 

 

All medical records, including pre-employment medical screening, periodic medical 

examinations, emergency and non-emergency treatment records, and accident reports, will be 

maintained in accordance with the following: 

 
 OSHA 29 CFR 1910.1020 - Medical records. 
 OSHA 29 CFR 1904 - Injuries, illnesses, and annual summaries. 
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4.4 TERMINATION EXAMINATION 

 

Upon termination from employment, all employees whose work involved potential exposure to 

hazardous materials and who have not received a medical examination within the previous six 

months will be provided a termination examination.  Records of the termination examination will 

be maintained in accordance with 29 CFR 1910.1020.  Employees will be notified regarding 

termination physical examination requirements. 

 
4.5 SUBCONTRACTORS 

 

Subcontractors who will perform work at this Site where there is a potential for contact with Site 

constituents are required to follow the medical surveillance requirements of 29 CFR 1910.120 

and a medical surveillance program.  Subcontractors who perform work where there is no 

potential for exposure to Site constituents, are not required to follow the medical surveillance re-

quirements of 29 CFR 1910.120. 

 

4.6 PHYSICIAN’S NAME AND ADDRESS 

 

KEY Pittsburgh office employees: 

Huwaida Mansour, M.D., Medical Director 
Business Fit 
Pittsburgh’s Ohio Valley General Hospital 
25 Heckel Road 
McKees Rocks, PA 15136 
(412) 777-6369 

 

KEY  New Jersey employees: 

Medical Director 
US HealthWorks 
370 Campus Drive 
Somerset, NJ 08873 
(732) 748-1900 
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4.7 MEDICAL SURVEILLANCE CERTIFICATION 

 

I certify that Key Environmental, Inc. employees engaging in on-site activities for more than 30 

days or more per year are included in a medical surveillance program as stated above. 

 

 
 
John E. Francis, CIH, CSP 
Health & Safety Manager – Key Environmental, Inc. 
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5.0 WORK PRACTICES AND SITE CONTROL 
 

5.1 ROUTINE SAFE WORK PRACTICES  

 

Hygienic practices consistent with work hazards are necessary.  Eating and food preparation will 

be prohibited in any area other than those designated and properly protected.  Employees who 

handle potentially contaminated materials or articles will wash with soap or mild detergent and 

water before eating or using the rest room. 

 

5.2 WORK RESTRICTIONS  

 

All outdoor work at the Site must be conducted during daylight hours unless adequate lighting is 

provided.  Outdoor work must cease immediately upon the signs of impending thunderstorms 

and lightning or other severe weather, as determined by the SHSO.   

 

5.3 SURFACE SOIL SAMPLING 

 

Surface soil sampling may involve the use of metal scoops or hand augers to collect samples.  

Wear work gloves when using a hand auger.  Wear nitrile gloves when collecting the soil sample 

being careful not to cut oneself on the auger blades.  Use a pad to kneel on as needed when 

sampling. 

 

5.4 SOIL BORING - DRILL RIGS – GENERAL 

 

Personnel working on or near drill rigs must be aware of the hazards of moving vehicles, pinch 

points, noise hazards, and overhead and underground utility hazards during the drilling process.   

 

 Clear away all debris from the immediate area 
 Be sure that the area to be drilled is free of underground power lines, gas lines, water 

mains, sewers, or other utilities. 
 Before erecting the derrick, be sure that there are no overhead power lines, tree 

branches, or other obstructions in the path.  
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 Stay a safe distance from the rig unless cleared by the driller.  
 Be aware of and avoid pinch points on the drill rig. 
 Keep fingers, clothing and tools clear of any rotating parts. 
 Do not place hands or feet under an auger section when it is being hoisted. 
 Do not attempt to remove cuttings form rotating augers. 
 Open and handle split spoons carefully to avoid pinch points and possible lacerations.  

 

5.5 ROTOSONIC DRILLING 

 

In addition to the general drilling precautions the following precautions also should be taken 

during Rotosonic drilling:  

 

 Only drilling company employees are allowed on the drill rig and drill platform. 
 Make sure that the drill platform is securely supported on a flat, stable surface before 

drilling. 
 Watch for slip hazards, especially during and after rain events.  The drill platform, 

ladders and other parts of the rig may become slippery, especially when muddy. 
 

5.6 WELL ABANDONMENT 

 

Well abandonment may include cutting off the casing below ground, removing the cut casing, 

removing the well pad, and grouting the well hole.  If it is deemed necessary to remove the 

casing a special drill bit may be lowered into the casing to cut the well casing below the surface 

then the drill rig will grab the casing and pull it out of the ground as well as the cement well pad.  

Wells may also have to be overdrilled to remove casings.  Once the casing and well pad have 

been removed a cement grout mixture will be used to fill the well hole and the well casing 

capped with concrete. 

 

 Before erecting the derrick, be sure that there are no overhead power lines, tree 
branches, or other obstructions in the path.  

 Stay a safe distance from the lines being used for hoisting and pulling.  Never straddle 
or reach across them.   

 Use proper lifting and material handling techniques to avoid strains and sprains. 
 Be aware of and avoid pinch points on the drill rig. 
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 Always stand clear of the cable, hoisting plug, and rods while the operator releases 
the tension on the cable.  The bail or hoisting plug may spin rapidly when the tension 
is released. 

 Avoid overexertion/twisting/ bending when handling materials and bags of cement 
and bentonite. 

 Avoid overexposure to dust from cement and bentonite.  Pour bags slowly to avoid 
creating excessive dust.  Use water mist if necessary to keep dust under control. 

 Wet cement is very irritating to the skin, avoid direct contact with wet cement and 
rinse skin immediately and thoroughly if cement dust comes into contact with skin. 

 Wear Level D protection, including appropriate work gloves. 
 

5.7 INVESTIGATION-DERIVED WASTE HANDLING 

 

Waste may be generated during drilling and sampling activities.  Drill cuttings drill fluids, used 

PPE and sampling equipment, and used plastic sheeting will be placed into drums.  

Decontamination water will be transferred from the decontamination pad into a polyethylene (or 

similar) storage tank or other suitable container and subsequently transported to and treated at the 

onsite HCTS.  In any event, it is necessary to use caution when transferring materials into drums 

and the tank to reduce or eliminate spillage.  Other precautions include wearing proper PPE, 

lifting properly, and use of mechanical means to move drums.  Avoid pinch points when closing 

and bolting drum covers. 

 

5.8 MOWING AND VEGETATION CONTROL  

 

Mowing and vegetation operations may involve the use of a brush hog, chain saw, weed cutter 

and other equipment.  Employees must follow the manufacturer’s operation and safety 

recommendations for all equipment used.  Wear eye protection, hearing protection, gloves, safety 

boots and adequate clothing to prevent lacerations and abrasions.  Do not wear loose clothing or 

jewelry that could get caught in the chain or cutting edges.  Avoid poison ivy when possible and 

wear protective clothing and boots and wash thoroughly after clearing to reduce the potential for 

contracting a rash from poison ivy.  Be alert for snakes, bees, and other hazards while clearing.  

Store gasoline in approved safety cans and be careful when refueling gasoline powered tools.  

Gasoline is extremely flammable; the engine should be stopped and cooled before refueling.  Do 

not spill fuel when refueling. 
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5.9 UNDERGROUND AND OVERHEAD UTILITIES 

 

Underground utilities and pipelines can present special hazards such as electrocution, sudden 

release of pressure (gas or liquid), and explosion and fire.  Underground installations such as 

sewer, fuel, natural gas, electrical, water, and other lines as well as underground tanks must be 

identified and marked before and digging, drilling or excavation.  Activities covered by the New 

Jersey One-Call System include, but are not limited to, excavations or trenching, blasting, 

installation of tents, sign posts or fence posts, and removing or planting of trees.  Obtain plant 

information such as drawings, etc. as to the location of underground utilities, tanks, etc.  Contact 

New Jersey One-Call at (800) 272-1000 at least three full working days, but not more than ten 

days before the planned start of underground work.   

 

Be prepared to give the one-call agency the name and address of the site; the nearest cross street; 

and the date of the intended excavation or drilling.  The one-call agency will provide a reference 

number for the site - mark this down for future referral.  There should also be an associated 

expiration date for the work, make sure this is recorded also and keep it available during field 

work.  Inquire as to which utilities and/or companies will be contacted by the agency.  It is the 

responsibility of the company/person doing the underground work to notify any utilities and/or 

companies that the one-call agency does not.   

 

Utility location agencies generally do not contact water and sewer departments that are often part 

of the local public works department.  These must be contacted directly by the company/person 

performing the underground work.  Ask the utility location service and/or public works 

department to mark-out private hook-ups from the main line to the property.  These may not be 

marked unless you specifically ask them to do so.  If additional excavation or drilling is needed 

at the site and these fall outside the original area described to the one-call agency contact the 

agency again.  Also, if the work is scheduled to take place outside the one-call expiration date 

then the agency must be contacted again (refer to the original site number).  
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Never take the exact location of even marked utilities for granted.  Begin each excavation or 

borehole slowly and cautiously, taking care to check for the presence of structures or lines for at 

least the first three feet of depth.  In some cases hand augering and probing with a non-

conductive probe may be necessary. 

 

Check for any overhead wires before work.  Keep equipment at least 20 feet away from overhead 

lines.  

 

5.10 OPERATING HAZARDS 
 

Operating hazards during work activities may include work near construction and heavy 

equipment, noise, electrical equipment and power lines, and excavations.  The employees who 

are most at risk of being injured are individuals unfamiliar with the site and/or construction 

equipment.   

 
Working Near Construction Equipment 
 

 Never stand directly in front of a fork-lift, backhoe or front end loader; the operator 
cannot see you. 

 Never stand or walk under a backhoe shovel or crane boom. 
 Never walk or stand under loading or unloading equipment (i.e., when you are in an 

excavation).  Also beware that equipment such as cranes and trucks with hydraulic lift 
beds can tip.  Avoid standing next to them when in use. 

 Wear light or brightly colored clothing.  This may include safety vests. 
 Maintain visual contact with machine operators.  Coordinate with the operators a safe 

place to stand when you are not directly involved with site activities such as sampling 
or air monitoring.  

 Prearrange a hand signal communication system with machine operators.  The use of 
whistles, hand radios, and horns to communicate is also appropriate. 

 If you are not familiar with the hand signals to guide heavy equipment operations or 
cranes do not attempt to direct their activities.  Only trained signal persons may direct 
crane and other activities that use specialized hand signals. 

 Two or more people should not simultaneously climb a ladder or access/egress ramp.  
 Communicate with machine operators to ensure that your means of access/egress is 

not blocked by the equipment. 
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Noise 
 

 Wear hearing protection as required by facility rules and in any marked area requiring 
hearing protection. 

 Wear hearing protection while operating or working near heavy equipment, drill rigs, 
power tools, etc.   

 A field rule is to use hearing protection if you cannot hear normal conversation within 
an arm’s length of the person talking.  

 Wear hearing protection if sound levels exceed those shown on the following table: 
   
   

Duration per day, hours Sound level, dBA slow response 
8 85 
4 90 
2 95 
1 100 
½ 105 
¼ 110 
Impact noise 140 

 
 
Electrical Hazards 
 
Overhead power lines, downed electrical wires, and buried cables all pose a danger of shock or 

electrocution if workers contact or sever them during site operations.  Electrical equipment used 

on site may also pose a hazard to workers.  

  
 Use low voltage equipment equipped with ground fault circuit interrupters and 

corrosion resistant connection cables while working on site. 
 Inspect all electrical equipment periodically to ensure that the ground pathway is in 

working order. 
 Monitor weather conditions and suspend work during electrical storms.  
 Ground and discharge capacitors and other electrical equipment that may retain a 

charge before handling.  
 
Excavations 
 
To avoid cave-ins, excavation/trenching preplanning is of the utmost importance.  Factors to be 

consider these items when planning any excavation or trenching operation: 

 
 Location of underground utilities 
 Soil type 
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 Soil moisture 
 Previous soil disturbance 
 Size and depth of excavation 
 Length of time that excavation will be opened 
 Weather conditions 
 Type of excavation equipment 
 Distance from excavation to existing structures 
 Type and quantity of traffic in the vicinity of the excavation 
 Possible sources of shock and vibration near the excavation 
 Need for shoring. 

 

5.11 OPENING WELLS AND PIEZOMETERS 

 

Opening wells and piezometers may release vapors of potentially hazardous site constituents that 

have concentrated in the headspace of wells.  Precautions to prevent exposure include: 

 

 Clear away all debris from the immediate area 
 Open wells carefully and allow to vent before taking measurements or sampling. 
 Stand to the side and avert face when opening wells. 

 

5.12 OPENING AND ENTERING RECOVERY WELL VAULTS 

 

The groundwater supply and recovery well vaults are flush-mounted, concrete-sided vaults with 

a heavy aluminum cover.  Vaults have a soil floor approximately 40 inches deep.  An electrical 

control panel is located outside of the vault on a wooded post.  Well casings and associated 

piping are located in the vault.  Care must be taken when opening the vaults to avoid muscle 

strain and/or dropping the cover and crushing or cutting hands or feet.  The cover must be 

positively latched after opening to ensure it does not fall and injure someone.  These vaults have 

been evaluated and have been determined to be non-permit confined spaces.  However, if 

conditions change and there are atmospheric or other hazards present the vaults will be 

reevaluated before entry. 
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5.13 ELECTRICAL SAFETY AND LOCKOUT/TAGOUT 

 

Electrical Safety-related Work Practices 
 

 Only qualified persons may work on or near exposed, energized electrical parts. 
 

 No employee is permitted to work in such proximity to any part of an electric power 
circuit that the employee could contact the circuit in the course of work, unless the 
employee is protected against electric shock by deenergizing the circuit and 
grounding it or by guarding it effectively by insulation or other means, or unless the 
employee is trained as a qualified person (electrical training and experience).  

 
 Working spaces, walkways, and similar locations must be kept clear of cords so as 

not to create a hazard to employees. 
 

 No changes in circuit protection are allowed to increase the load in excess of the load 
rating of the circuit wiring. 

 
 Extension cords must not be fastened with staples, hung from nails, or suspended by 

wire. 
 

 Portable lighting, or other electric equipment, used in wet or conductive locations, 
must be operated at no more than 12 volts or must be protected by ground-fault 
circuit interrupters (GFCIs). 

 
 Worn or frayed electrical cords or cables must not be used. 

 
 Extension cords must be of the three-wire type.  Extension cords used with temporary 

or portable equipment must be designed for hard or extra-hard usage (for example, 
Types S, SD, and SO). 

 
 Electric equipment and lines must be considered energized until determined otherwise 

by testing, or until grounded. 
 

 Operating voltage of equipment and lines must be determined before working on or 
near energized parts. 

 
 All electric tools must be either three prong, grounded, double insulated, or 

rechargeable battery type. 
 

 Portable ladders must have non-conductive side rails in situations where the 
employee or the ladder could contact exposed energized parts. 
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 All work on electrical equipment must be performed strictly in accordance with 
lockout/tagout procedures.  Lockout/tagout rules apply to energized and deenergized 
electrical equipment. 

 
 Verification of deenergization is mandatory and must be performed by a qualified 

person. 
 

 Reenergization must be performed by a qualified and authorized person. 
 

 All employees in the area must be warned that reenergization is being performed. 
 

Lockout/Tagout 
 
Lockout/tagout refers to the control of hazardous energy by a system of positive control (locks) 

and warning labels (tags).  All energized equipment must be deenergized and locked out and 

tagged before repairs or maintenance is performed on the equipment (except for equipment that 

is designed to be maintained while in operation).  Specific lockout/tagout procedures have been 

developed and for all energized equipment associated with the pump and treat system.  These 

procedures identify the piece of equipment and all energy sources associated with the equipment; 

explain how to lock out the equipment, and how to safely reenergize equipment.  The lockout 

procedures are found in Appendix B and follow these general steps: 

 
Step 1 - Notify Affected Employees 
Step 2 - Prepare for Shutdown 
Step 3 - Shutdown the Machine/Equipment 
Step 4 - Isolate the Machine/Equipment from All Energy Sources 
Step 5 - Apply the Lockout/Tagout Device 
Step 6 - Release/Disconnect Any Stored Energy 
Step 7 - Verify Isolation 
Step 8 - Perform Task 
Step 9 - Release from Lockout or Tagout 

 

5.14 HAND AND POWER TOOL SAFETY 

 
The following are general guidelines to prevent accidents while using hand and power tools 

when working on treatment system equipment: 

 
 Inspect each tool for damage before use; 
 Use the right tool for the job; 
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 Operate tools according to manufacturer's instructions; 
 Keep tools in good working condition with proper maintenance; 
 Use the proper protective equipment; and 
 Do not use "cheater bars" to exceed the design capacity of the tool.  

 
Power tools include electric, pneumatic, liquid fuel, and hydraulic tools.  General safety 

precautions for these tools include: 

 

 Never carry a power tool by the cord or hose; 
 Never yank the tool's cord or hose to disconnect from a receptacle; 
 Keep cords and hoses away from heat, oil, and sharp edges; 
 Disconnect tools when not in use, before servicing, and when changing accessories 

(i.e., blades, bits, cutters); 
 Secure work items with clamps or vises to keep both hands free to operate the tool; 
 Maintain good footing and balance during operation of tools; 
 Never leave tools, electrical cords, or hoses where they might create a tripping 

hazard; 
 Keep tool guards in place at all times; 
 Use double insulated, three wire grounded plugs, or low voltage electric tools to 

prevent shock; 
 Use ground fault circuit interrupters (GFCIs) for portable electric tools and when 

running any electric extension cords outside the building; 
 Perform maintenance routinely. 

 

5.15 SLIP, TRIP, FALL 

 
Hazards throughout the Site include uneven terrain, holes, ditches, unstable slopes, slippery 

surfaces, unmarked projections, and ground debris that can cause employees to trip and fall.  

Sediment and surface water sampling in the river requires walking down slopes and walking on 

the river sediment.  Take care to notice and avoid unsafe site conditions. 

 
 Visually examine slopes for stability; 
 Test your footing; 
 Take sure the walking/work area is adequately lit; 
 Be aware of ground debris; remove broken glass, nails, wire, and other debris if 

possible, or mark off and avoid areas of heavy debris. 
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5.16 WORKING OVER OR NEAR WATER 
 

 Employees who work over or near water where the danger of drowning exists must 
wear U.S. Coast Guard-approved life jackets. 

 Inspect life jackets before and after each use for defects which could alter their 
strength and buoyancy. 

 Ring buoys with at least 90 feet of line must be provided and readily available for 
emergency rescue operations.  Distance between ring buoys must not exceed 200 feet. 

 At least one lifesaving skiff must be immediately available at locations where 
employees are working over or adjacent to water. 

 Keep an emergency horn or radio immediately available. 
 Make sure that others in the area know of the planned activities and are alert for 

potential emergencies. 
 All personnel must know the signs and symptoms of hypothermia in case someone 

falls into the water.  
 

Working on a boat can present many hazards such as falling in the water; drowning; slips, trips 

and falls; onset of severe weather while on the water; and an accident with another vessel.  To 

prevent or control such hazards use the following precautions: 

 

 Wear approved personal flotation devices; 
 Use the buddy system for warning of danger; 
 Have a life-ring or buoy immediately available (on boat and on shore); 
 Keep an emergency air horn available; 
 Ensure the deck of the boat is clear of debris and not slippery; and, 
 Monitor the weather radio, track tides and other water movements. 
 

5.17 HOT WORK 

 
If hot work needs to be performed, then all hot work will be performed by authorized personnel 

in accordance with a hot work permit. 

 
 Remove, shield, or cover with noncombustible material all flammable or combustible 

materials within 35 feet of hot work.  Clean the work piece of oil, grease, paint, or 
chemical residue.  Remove any combustible floor debris. 

 No hot work may be performed in areas where flammable paints or other flammable 
materials or heavy concentrations of dust may create a hazard. 

 Test the oxygen content and LEL before performing hot work in confined spaces, 
trenches or other areas where flammable gases may accumulate. 
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 Provide a fire watch person for the duration of the hot work (if all fire precautions 
cannot be maintained), and for 30 minutes after the completion of work. 

 Provide fire extinguishing equipment for use while hot work is performed. 
 Post warning signs around the area of hot work. 
 Use the appropriate ventilation, welding helmets and goggles, respiratory protection, 

and other PPE to protect from air contaminants, sparks, welding rays, and other 
hazards involved with the specific welding job. 

 Protect yourself and others from hot and/or falling objects while cutting or welding 
by supporting the object to be worked on, changing procedures, or tying off the work 
with noncombustible line. 

 Tanks, drums piping, or other containers must be emptied and cleaned thoroughly, 
disconnected or blanked, and vented or purged before performing hot work. 

 For work in confined spaces follow confined space entry procedures and permit 
requirements as well as hot work procedures.  Ventilate the space or use airline 
respirators, continuously monitor the atmosphere for oxygen and flammables, keep 
compressed gas cylinders outside the space, and shut off the gas supply to torches 
outside the space and remove the hoses when not in the space.  

 

5.18 SITE ACCESS/SITE CONTROL  

 

5.18.1 Site Access  

 
Access to the Site is from Belleville Turnpike via a gate.  The Site is fenced along its perimeter.  

The HCTS operator maintains control of the site during working hours and must be contacted to 

gain access.  Other authorized KEY employees may also have keys for access to the Site for 

monitoring, inspection, and maintenance.  

 

5.18.2 Work Zones 

 

Site work zones will be determined by KEY.  For any work performed by KEY representative(s), 

the work zone will be the immediate area surrounding their work activities.  Separate Exclusion 

Zone and Decontamination Zone areas will not be necessary for the representative(s) work.  

KEY personnel will warn outsiders away from work activities as necessary.  In general, 

decontamination will consist of removing and disposing of nitrile gloves used during sampling 

and other activities.  For other than routine tasks the possibility of exposure or transfer of 
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contaminated substances will be reduced or eliminated in a number of ways, such as the 

following as appropriate: 

 

 Setting up barriers to exclude personnel from contaminated areas; 

 Minimizing the number of personnel and equipment at the Site; 

 Establishing work zones within the Site; 

 Establishing control points with regular access to and egress from work zones; 

 Conducting operations in a manner to reduce exposure of personnel and equipment; 

and, 

 Implementing appropriate decontamination procedures. 

 

KEY personnel will establish work zone restrictions and rules and will convey requirements to 

any Contractors performing work on the site.  Typical exclusion zones related to routine O&M 

activities include around any recovery well where work is being conducted or where a well vault 

is open to access recovery well components, and where any other site related O&M or 

construction activity is being conducted that may expose Site constituents.  Non-routine tasks 

will require that job specific exclusion zones be established during preparation of Job Safety 

Analyses.  

 

5.19 SITE HOUSEKEEPING  

 

Used disposable clothing and equipment will be placed in plastic bags immediately upon 

removal and the bags closed.  PPE may be placed in a drum staged either within the HCTS 

building or with the hazardous waste storage unit located onsite pending subsequent disposal. 

 

5.20 SANITATION/CHANGING FACILITIES 

 

A portable toilet will be located near the HCTS building and a utility sink is available inside the 

HCTS building.  Potable water is available at the HCTS building. 
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5.21 CONTAMINATION AND EXPOSURE PREVENTION  

 

Personnel must wear Level D protection at a minimum and upgrade as necessary.  Personnel 

must not walk in areas with potential Site constituents unless necessary.  

 

5.22 SITE COMMUNICATIONS  

 

There is a landline available at the HCTS building.  The site operator also has a cell phone that 

can be used for on-Site and off-Site communication.  Cell phones and two-way radios may also 

be used for on-site and off-site communication.  Emergency contact numbers are listed in 

Appendix D.  This list and a hospital route map are posted in the HCTS building.  
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6.0 PERSONAL PROTECTIVE EQUIPMENT 
 

The objective of the protective equipment (PPE) program is to protect employees from safety 

and health hazards present at the Site and to prevent injury to workers from incorrect use and/or 

malfunction of PPE.  No single combination of protective equipment and clothing is capable of 

protection against all hazards.  PPE must be used in conjunction with safe work practices, 

decontamination, and good personal hygiene. 

 

6.1 SITE-SPECIFIC LEVELS OF PROTECTION  

 

The level of protection for most Site activities will be Level D or a modified Level D.  Level D 

will consist of: 

 

 Long or short-sleeve shirts and long pants;  
 Appropriate gloves for material handling activities, as needed.  Use nitrile gloves 

when handling potentially impacted materials and process equipment as well as  
groundwater that may contain Site constituents; 

 Steel-toe and shank safety boots; 
 Hard hat; 
 Safety glasses with side shields; and, 
 Hearing protection as required when working inside the HCTS building and when 

operating equipment used in routine DNAPL recovery and site maintenance activities 
such as mowing and weed control. 

 

Modified Level D will consist of Level D as above plus: 

 

 Regular or polycoated Tyvek (or similar material) as necessary to prevent skin contact;  
 Nitrile gloves; and, 
 Nitrile or other chemically resistant overboots. 

 

6.2 UPGRADE CONDITIONS  

 

If conditions should change where there is a possibility of overexposure to site constituents or 

chemicals used with the treatment process, additional dermal protection such as Tyvek or 

respiratory protection such as a respirator must be used 
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Level C protection will consist of: 

 

 NIOSH-approved half or full-face, air-purifying respirator equipped with appropriate 
combination organic vapor and P100 dust cartridges.  Dust-resistant safety goggles 
will be required if half-face respirators are worn.  Beards that interfere with respirator 
fit are not allowed for field personnel that will be required to wear a respirator.  
Respirator cartridges must be changed at the end of each work shift and new 
cartridges installed before the next shift when respirators are required.  Respirator 
cartridges also must be changed if breathing becomes difficult or if the filters become 
wetted. 

 Chemical-resistant clothing over work clothes, regular Tyvek®, or polycoated 
Tyvek®, as necessary. 

 Nitrile outer gloves and nitrile inner gloves. 
 Steel-toe, steel shank safety boots with nitrile, butyl rubber or neoprene chemical-

resistant outer boots. 
 Hard hat. 
 Hearing protection as required. 

 

Organic vapor respirator cartridges may be used for one 8-hour shift only.  Once a respirator 

cartridge is removed from the manufacturer’s sealed bag it must be used or discarded.  

 

Level B protection is not expected to be necessary during Site activities.  The SHSO has the 

responsibility for monitoring Site and work task conditions and deciding the appropriate level of 

protection based on the air monitoring guidelines presented in Section 7.0 and any other 

indications of potential exposure. 

 

6.3 PPE USE AND LIMITATIONS 

 

PPE is selected to protect employees from the specific hazards that they are likely to encounter 

during their work on site.  Selection of appropriate PPE is a complex process that must take into 

consideration a variety of factors.  Key factors involved in this process are: 

 
 Hazard identification; 
 Potential exposure routes; 
 Performance of PPE materials; 
 Work tasks to be performed: 

- Durability of PPE; 
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- Heat stress and task duration; and, 
- Matching of PPE to work tasks. 

 
The more that is known about site hazards, the easier the job of PPE selection becomes.  As more 

information about site hazards becomes available, the PSHO or SHSO can make decisions to 

upgrade or downgrade the level of protection to match the tasks at hand.  PPE selection, 

evaluation, and re-selection is an ongoing process. 

 

The following are guidelines for the selection of appropriate PPE.  Site-specific information may 

suggest the use of combinations of PPE selected from the different levels described below as 

being more suitable to the hazards of the work. 

 

Levels of Protection - Selection Criteria and Description of Categories 

 

Levels of protection have been divided into four categories based on the degree of protection 

afforded: 

 

Level A 

 
Level A protection is selected when the greatest level of skin, respiratory, and eye protection is 

required.  Level A should be used when: 

 The hazardous substance has been identified and requires the highest level of protection 
for skin, eyes, and the respiratory system (based on measured or potential concentrations 
and work functions involving a high potential for splash, immersion, or exposure) 

 Substances with a high degree of hazard to the skin or are capable of being absorbed 
through intact skin are known or suspected to be present 

 Operations must be conducted in confined, poorly ventilated areas where the absence of 
conditions requiring Level A has not yet been determined. 

 
Level A equipment includes: 
 

1. Pressure-demand, full facepiece, self-contained breathing apparatus (SCBA), or pressure-
demand supplied-air respirator (SAR) with escape SCBA (NIOSH approved);   

2. Totally encapsulating chemical-protective suit; 
3. Coveralls*; 
4. Long underwear*; 
5. Chemical-resistant outer gloves; 
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6. Chemical-resistant inner gloves; 
7. Chemical-resistant steel toe and shank boots; 
8. Hard hat (under suit)*; 
9. Disposable protective suit, gloves, and boot covers (may be worn over totally-

encapsulating suit)*; and, 
10. Two way radios (worn inside encapsulating suit). 

 
*Optional; as applicable. 
 

Level B 

 
Level B is selected when the highest level of respiratory protection is necessary but a lesser level 

of skin protection is required.  Level B should be used when: 

 The type and atmospheric concentration of substances have been identified and require a 
high level of respiratory protection but less skin protection; 

 
(NOTE:  This involves atmospheres with IDLH concentrations of specific substances that do not 
present a severe skin hazard or do not meet the criteria for air purifying respirators.) 
 

 The atmosphere contains less than 19.5 percent oxygen; 
 Direct-reading instruments or organic vapor monitors detect the presence of high levels 

of incompletely identified gases or vapors that are not suspected to be harmful to or 
absorbed by the skin; and, 

 When entering an uncontrolled hazardous waste site where airborne contaminant 
concentrations are unknown.  (Note: This is minimum requirement under OSHA 
regulations.  Level A may also be used in this situation). 

 
Level B equipment includes: 
 

1 SCBA or pressure-demand SAR with escape SCBA; 
2 Hooded chemical-resistant clothing (coveralls; one  or two piece chemical-splash suit; 

disposable chemical-resistant coveralls); 
3 Coveralls*; 
4 Chemical-resistant outer gloves; 
5 Chemical-resistant inner gloves; 
6 Chemical-resistant steel toe and shank boots; 
7 Disposable boot covers, chemical-resistant*; 
8 Hard hat; 
9 Two way radios; and, 
10 Face shield.*. 

 

*Optional; as applicable. 
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Level C 
 
Level C is selected when the concentration(s) and type(s) of airborne contaminants are known 

and the criteria for use of air purifying respirators are met.  Level C should be used when: 

 The atmospheric contaminants, liquid splashes, or other direct contact will not adversely 
affect or be absorbed through any exposed skin; 

 The types and concentrations of air contaminants have been identified and a canister or 
cartridge respirator is available that is capable of removing the contaminants; and, 

 All criteria for the use of air purifying respirators are met (see Section 14.2.1.1). 
 
Level C equipment includes: 
 

1. Full-face or half-mask air purifying canister-equipped respirators (NIOSH-approved); 
2. Hooded, chemical-resistant clothing; 
3. Coveralls*; 
4. Chemical-resistant outer gloves; 
5. Chemical-resistant inner gloves; 
6. Chemical-resistant steel toe and shank boots*; 
7. Chemical-resistant disposable boot covers*; 
8. Safety glasses with sideshields (or chemical splash goggles*); 
9. Hard hat; 
10. Escape respirator*; 
11. Two way radios; and, 
12. Face shield.*. 

 
*Optional; as applicable. 
 

Level D 

 
Level D is primarily a work uniform affording minimal protection.  It should be worn only in 

areas where there is no possibility of contact with contamination.  Level D protection should be 

used when: 

 

 The atmosphere contains no known hazard; and, 
 Work functions preclude splashes, immersion, or the potential for unexpected inhalation 

of or contact with hazardous levels of any chemicals. 
 
Level D equipment includes: 
 

1. Coveralls/work clothes; 
2. Gloves*; 
3. Boots/shoes, leather or chemical-resistant, with steel toes and shanks; 
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4. Chemical-resistant disposable outer boots*; 
5. Safety glasses with sideshields (or chemical splash goggles*); 
6. Hard hat; 
7. Escape respirator*; and, 
8. Face shield.*. 

 
*Optional; if applicable. 

 

Combinations of PPE other than those described for Levels A, B, C, or D protection may be 

more appropriate and may be used to provide the proper level of protection.   

 

Facial hair, long hair or stubble that may interfere with the sealing surface of a respirator is 

prohibited.  Eyeglasses with temple pieces may not be used with respirators; a compatible 

spectacle kit and lenses must be worn.  There is to be no gum or tobacco chewing during 

respirator use. 

 

6.4 WORK MISSION DURATION 

 
Before workers actually begin work in their PPE ensembles, the anticipated duration of the work 

mission will be established.  Several factors may limit mission length.  These include: 

 

 Oxygen/air supply consumption. 
 Suit/ensemble penetration/permeation. 
 Coolant supply. 
 Ambient temperature. 

 

For this project daily work mission length is expected to be 8 to 10 hours in Level D protection.  

Work missions may be shortened to include a 15-minute rest period every two hours if Level C 

protection is used.  Also refer to Section 3.6, Heat Stress for further restrictions if heat stress may 

be an issue during the project duration. 

 

6.5 PPE MAINTENANCE AND STORAGE 

 
For this Site there is little maintenance required for Level D PPE to be used.  Protective clothing 

and gloves are disposable; safety glasses, hard hats, and safety shoes are able to be washed clean 
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with detergent and water.  Respirators will be disassembled and cleaned and stored per 

manufacturer’s instructions. 

 

Clothing that will be reused must be stored properly to prevent damage or malfunction from 

exposure to dust, moisture, sunlight, damaging chemicals, extreme temperatures and impact.  

Some guidelines for general storage of chemical protective clothing include:  

 

 Potentially contaminated clothing should be stored in an area separate from street 
clothing or unused protective clothing.  

 Potentially contaminated clothing should be stored in a well-ventilated area, with good 
air flow around each item, if possible.  

 Different types and materials of clothing and gloves should be stored separately to 
prevent issuing the wrong material by mistake (e.g. many glove materials are black and 
cannot be identified by appearance alone).  

 Protective clothing should be folded or hung in accordance with manufacturer 
instructions.  

 

6.6 PPE TRAINING AND PROPER FITTING 

 

Workers are trained in the proper use and fitting of PPE during the initial 40-hour hazardous 

waste course.  This training is re-emphasized during the annual 8-hour refresher training.  In 

addition, at the start of the project employees are reminded of the proper fitting of PPE for the 

tasks to be performed.  If respirators may be used during a project workers are also trained 

according to the OSHA respiratory protection standard, 29 CFR 1910.134.   

At a minimum the training points out the user's responsibilities and explains the following, using 

both classroom and field training when necessary, as follows:  

 

 The proper use and maintenance of selected protective clothing, including capabilities 
and limitations.  

 The nature of the hazards and the consequences of not using the protective clothing.  
 The human factors influencing protective clothing performance.  
 Instructions in inspecting, donning, checking, fitting, and using protective clothing.  
 Use of protective clothing in normal air for a long familiarity period.  
 The user's responsibility (if any) for decontamination, cleaning, maintenance, and repair 

of protective clothing.  
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 Emergency procedures and self-rescue in the event of protective clothing/ equipment 
failure.  

 The buddy system.  
 

6.7 PPE DONNING AND DOFFING PROCEDURES 

 

Donning Procedures 

 
 Inspect clothing and respiratory equipment before donning.  
 Adjust hard hat or headpiece if worn, to fit user's head.  
 If wearing protective clothing - Standing or sitting, step into the legs of the suit; ensure 

proper placement of the feet within the suit; then gather the suit around the waist.  
 Put on safety boots now.  
 If using a respirator - Perform negative and positive respirator facepiece seal test 

procedures.  
 To conduct a negative-pressure test, close the inlet part with the palm of the hand or 

squeeze the breathing tube so it does not pass air, and gently inhale for about 10 seconds. 
Any inward rushing of air indicates a poor fit. Note that a leaking facepiece may be 
drawn tightly to the face to form a good seal, giving a false indication of adequate fit.  

 To conduct a positive-pressure test, gently exhale while covering the exhalation valve to 
ensure that a positive pressure can be built up. Failure to build a positive pressure 
indicates a poor fit.  

 Depending on type of suit:  
 Put on inner gloves.  
 Additional overgloves, worn over attached suit gloves, may be donned later.  
 Put on hard hat.  
 Secure the suit by closing all fasteners.  
 Ensure that the wearer is comfortable and that the equipment is functioning properly. 

 

Doffing Procedures 

 
 Remove any extraneous or disposable clothing, boot covers, outer gloves, and tape.  
 Remove safety shoes or boots.  
 Remove arms, one at a time, from suit.  
 Leave inner gloves on, if any.  
 Sitting, if possible, remove both legs from the suit.  
 After suit is removed, remove internal gloves by rolling them off the hand, inside out.  
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6.8 PPE INSPECTION PROCEDURES PRIOR TO, DURING, AND AFTER USE 

 

An effective chemical protective clothing inspection program should feature five different 

inspections:  

 
 Inspection and operational testing of equipment received as new from the factory or 

distributor.  
 Inspection of equipment as it is selected for a particular chemical operation. 
 Inspection of equipment after use or training and prior to maintenance. 
 Periodic inspection of stored equipment.  
 Periodic inspection when a question arises concerning the appropriateness of selected 

equipment, or when problems with similar equipment are discovered.  
 

Each inspection will cover different areas with varying degrees of depth. Those personnel 

responsible for clothing inspection should follow manufacturer directions.  

 

Clothing 

 

Before use: Determine that the clothing material is correct for the specified task at hand.  

Visually inspect for: Imperfect seams; non-uniform coatings; tears; and malfunctioning closures.  

Hold up to light and check for pinholes; flex product and observe for cracks.  Check for other 

signs of shelf deterioration.  

  

If the product has been used previously, inspect inside and out for signs of chemical attack: 

discoloration, swelling and stiffness  

  

During the work task, periodically inspect for: Evidence of chemical attack such as discoloration, 

swelling, stiffening and softening.  Keep in mind, however, that chemical permeation can occur 

without any visible effects.  Check for closure failure, tears, punctures and seam discontinuities. 

  

Gloves - Before use: Pressurize glove to check for pinholes. Either blow into glove, then roll 

gauntlet towards fingers or inflate glove and hold under water. In either case, no air should 

escape.  
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Safety Glasses - Check for proper fit, cracks, cleanliness and visibility. 

 

Safety Shoes/Boots – Check for cracks, tears, holes, tread wear, and proper lacing. 

 

Respirators – Check for proper fit; conduct positive and negative fit checks.  Check for cracks in 

facepiece; elasticity of straps and sealing surface.  Make sure the facepiece is clean.   

 

6.9 PPE IN USE MONITORING 

 

During the work task, periodically inspect for evidence of chemical attack such as discoloration, 

swelling, stiffening and softening.  Keep in mind, however, that chemical permeation can occur 

without any visible effects.  Check for closure failure, tears, punctures and seam discontinuities 

in protective clothing.  If clothing or other PPE is soiled remove the soil and or change the 

clothing or PPE.  

 

6.10 EVALUATION OF THE EFFECTIVENESS OF THE PPE PROGRAM 

 

The PPE management program is reviewed at least annually. Elements considered in the review 

include: 

  

 The number of person-hours that personnel wear various forms of chemical protective 
clothing and other equipment;  

 Accident and illness experience;  
 Levels of exposure;  
 Adequacy of equipment selection;  
 Adequacy of the operational guidelines;  
 Adequacy of decontamination, cleaning, inspection, maintenance, and storage 

programs;  
 Adequacy and effectiveness of training and fitting programs;  
 Coordination with overall safety and health program;  
 The degree of fulfillment of program objectives;  
 The adequacy of program records;  
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 Recommendations for program improvement and modification; and  
 Program costs. 

 

On the Site, the effectiveness of the PPE program is evaluated by observing the workers for fit of 

equipment, proper use of equipment, wear and tear on equipment, and whether there is evidence 

of contamination beneath the PPE upon removal.   
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7.0 MONITORING 
 

Air monitoring is an integral part of the HASP and is used to help determine the appropriate 

level of protection for field personnel.  The SHSO, or qualified designee, is responsible for all air 

monitoring at the Site.  Air monitoring action levels are presented on the next page.  The SHSO 

will use these action levels when determining the need to upgrade or downgrade the level of 

PPE.  

 

7.1 REAL-TIME MONITORING 

 

Monitoring should be performed in the breathing zone prior to and during intrusive activities and 

any other activities where there is a potential for exposure to airborne contaminants.  If 

contaminants are consistently detected above background in the work areas then additional area 

or personal air monitoring or sampling may be necessary to identify the contaminants 

contributing to meter readings.  Readings may be recorded in the Site field log or on the health 

and safety form - the Real-Time Monitoring Log.   

 

The types of instruments used for air monitoring and the contaminants they can detect are listed 

below: 

 

Air Monitoring 
Instrument Name 

Contaminant(s) 
Monitored 

Combustible Gas Indicator or multi-gas meter 
(CGI) 

Combustible Gas, Oxygen  (LEL, O2) 

Photo Ionization Detector (PID) Organic Vapors (non-specific) 

MIE Data Ram or equivalent Dust Monitoring 

 

For any work activity, a sustained (greater than 5 minutes) PID reading in the breathing zone 

above the levels in the table in Section 7.3 will require vapor suppression or avoidance 

techniques.  If these methods are not feasible or do not reduce the potential exposure below ac-

ceptable levels, then employees must upgrade to Level C protection, as necessary.   
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7.2 INSTRUMENT CALIBRATION 

 

Monitoring equipment will be calibrated and checked for proper operation daily before the start-

up of any activities requiring monitoring.  Before initiating field activities, background 

measurements will be obtained with each instrument upwind and away from potential Site 

influences.  Instrument calibrations and background levels will be documented on daily air 

monitoring logs or in a field log.   

 

7.3 AIR MONITORING ACTION LEVELS 
 

 

Constituent Concentration Location Response 

 
Total Organics (PID) 

 
Above background 
to 0.5 ppm 

 
Worker Breathing 
Zone – Intrusive 
activities 

Continue monitoring until reading 
drops to background or other action 
is called for. 

Total organic vapors 
(PID) 

5 to 25 ppm 
Worker Breathing 
Zone – intrusive 
activities 

Upgrade to Level C – half or full-
face respirator with combination 
organic vapor and P100 dust 
cartridges.   

Total organic vapors 
(OID)  

Above 25 ppm 
Worker Breathing 
Zone – intrusive 
activities 

If vapors cannot be controlled, stop 
work and evacuate the area until 
vapors dissipate. Monitor from a 
distance. 

Total Organics (PID) 
Consistently above 
background. 

Worker Breathing 
Zone – intrusive 
activities 

Arrange for air sampling to identify 
and quantify the potential VOCs. 

Combustible Gas (CGI)   10% LEL In work area 
Shut down machinery, remove 
personnel from work area and 
ventilate 

Oxygen  19.5% In work area Cease work/ventilate. 
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8.0 MATERIAL HANDLING AND DECONTAMINATION 
 

All waste material, decontamination liquids, and decontamination equipment will be handled in a 

safe and healthful manner.  Decontamination and material handling activities will be carried out 

within the appropriate work zone. 

 

8.1 DECONTAMINATION  

 

For sampling and monitoring activities decontamination may consist of removing and disposing 

of soiled gloves and cleaning or disposing of soiled equipment and materials.  When construction 

activities are planned a personnel and equipment decontamination area will be provided by the 

Construction Contractor where surface contamination and outer protective equipment are 

removed.  This area will be determined upon arrival at the Site and before any intrusive activities 

begin.  The KEY representative should be careful to verify appropriate decontamination 

depending on the procedures implemented. 

 

8.1.1 Personnel Decontamination  

 

During regular maintenance, sampling and monitoring personnel decontamination consists of 

removal and disposal of gloves after use then washing with soap and water.  

 

The general decontamination procedure during construction activities is as follows.  

 

Level D Decontamination: 

 

 Equipment drop onto plastic drop cloth. 
 Wash and rinse boot covers and gloves if to be reused. 
 Remove and dispose of Tyvek® suit in a plastic-lined container or plastic bag. 
 Remove boot covers and gloves, dispose in plastic bag or lined containers if not to be 

reused.  Place in "decontaminated PPE" container if to be used again. 
 Field-wash hands and face. 
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Level C Decontamination: 

 

 Equipment drop onto plastic drop cloth. 
 Wash and rinse boot covers and outer gloves if to be reused. 
 Remove boot covers and other gloves; dispose in plastic bag or lined container if not 

to be reused.  Place in "decontaminated PPE" container if to be used again. 
 Remove and dispose of Tyvek® suit in a plastic bag or plastic-lined container. 
 Wash and rinse inner gloves. 
 Remove respirator and place in bin for later cleaning. 
 Remove and dispose inner gloves. 
 Field-wash face and hands. 

 

There may be partial field decontamination before traveling from one work location to another.  

This may consist of removing or cleaning boots and gloves after completing an activity and 

before moving to the next work station.  The SHSO will advise the field crew of any necessary 

field decontamination procedures. 

 

Respirators, non-disposable protective clothing, and other personal articles must be sanitized 

before they can be used again unless they are assigned to individuals.  The SHSO is responsible 

for monitoring the effectiveness of decontamination procedures and modifying the procedures as 

necessary to ensure proper decontamination. 

 
8.1.2 Equipment Decontamination  

 

All equipment used in an exclusion zone must be decontaminated before it leaves the Site or is 

taken into a clean area.  Small tools and equipment used in the EZ that become contaminated 

may be taken to the decontamination area taking care to isolate the tools/equipment from clean 

materials and equipment.  Equipment may be decontaminated by steam cleaning, washing with 

detergent and water then rinsing, or other appropriate decontamination methods as detailed in the 

Work Plan for the Site.  Verification that equipment/vehicles leaving the Site have been 

adequately decontaminated is the responsibility of the SHSO. 
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9.0 EMERGENCY PROCEDURES 
 

Emergency telephone numbers, directions to the nearest hospital, and a route map to the hospital 

are presented at the beginning of this HASP. 

 

9.1 SITE TOPOGRAPHY AND LAYOUT  

 

The Sites are located on relatively flat terrain; however a lagoon, marshland, standing water, 

thick brush, and ditches are present on some areas of the Sites.  

  

9.2 OVERVIEW 

 
Pre-emergency planning consists of the preparation of this emergency response plan, posting of 

the emergency contact list and hospital route map, assigning emergency functions to on-Site 

personnel, training of personnel as necessary, and ensuring that emergency procedures and 

equipment are in place.   

 

The KEY supervisor/SHSO is designated as the Site Emergency Coordinator for KEY’s 

activities and is responsible for field implementation this emergency response plan and has full 

authority for KEY personnel and KEY subcontractors in the event of an emergency.  If outside 

agencies respond to an emergency the Site Emergency Coordinator will pass the responsibility 

and authority for emergency response to the Incident Commander for the outside agency as 

appropriate.  The Site Emergency Coordinator will assist outside emergency response agencies 

as much as possible to control and resolve the emergency.  In general, on-site personnel would 

immediately evacuate the area to the designated safe place of refuge.  Communications consist of 

verbal and hand signals on-site and use of a portable telephone for off-site communication. 

 

The Site Emergency Coordinator, or if the Site Emergency Coordinator is unavailable, the 

designated alternate on Site, will contact emergency personnel.  In the event of severe injury to 

KEY personnel or subcontractors, KEY may start first aid then contact outside personnel for 

assistance. 
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PPE and emergency equipment will be available on-Site for response to minor emergencies.  

PPE includes gloves, protective clothing, protective booties, and safety glasses. 

 

Safe distances and places of refuge will be upwind of the site activities and will be determined at 

the time of the emergency based on a combination of site-specific and incident-specific factors.  

Evacuation routes and places of refuge will be determined before the start of work at the Site and 

the locations made known to all personnel who enter the Site.  The SHSO will maintain security 

around the immediate Site work zones.  Because of the limited number of personnel expected to 

be working on the Site, the SHSO will know who is on Site and can control entry of personnel 

into hazardous areas in an emergency. 

 

There are several potential causes of emergencies at hazardous waste sites.  Worker-related 

emergencies may include: 

 

 Minor accidents like slips, trips, and falls. 
 Chemical exposure. 
 Medical problems such as heat stress, heat stroke and aggravation of pre-existing 

conditions. 
 Failure of personal protective equipment (tearing or permeation of protective 

clothing). 
 Physical injury, e.g., from flying objects, loose clothing entangled in machinery, 

serious falls. 
 Electrocution. 

 

Waste-related emergencies may include: 

 
 Fire. 
 Explosion. 
 Leaks. 
 Release of toxic vapors. 
 Incompatible reactions. 
 Collapse of containers. 

 

Weather Related Emergencies may include:  

 
 Severe thunderstorm 
 Tornados 
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 Hurricanes 
 Snow/ice storms 
 Floods 

 

Personnel planning work and working at the Site must monitor weather conditions for severe 

weather watches and warnings.  Stop work and secure equipment before exiting the Site.  Do not 

work in Thunderstorms.  If conditions change rapidly, consider sheltering in place in the HCTS 

building.  In the event of a flood transfer equipment to higher ground if possible.  Secure drums 

and other containers of chemicals and materials to avoid spills.  Spill supplies are available in the 

HCTS building and the waste storage containers. 

 

All personnel, especially the supervisors and SHSO, must be constantly alert for indicators of 

potentially hazardous situations and for symptoms in themselves and others that warn of 

hazardous conditions and exposures.  Before daily assignments the tasks to be performed, time 

constraints, potential hazards and emergency procedures are reviewed. 

 

Hazard/Recognition Emergency Action 

Fire/explosion – flames/smoke/heat 
If small fire use fire extinguisher to put out.  If fire 
spreads beyond control of employees, call the local 
fire department at 911. 

Minor accidents and physical injury 
First-aid trained person to examine victim and treat as 
needed.  If more than first-aid is required summon 
ambulance or transport or hospital. 

Chemical exposure (PAHs) 
Wash skin, flush eyes.  Put sun lotion on affected area 
and cover skin.  See a physician if severe reaction.  
See first aid procedures below. 

Severe Weather 
Monitor weather; stop work and exit Site severe 
weather threatens.  If no time to exit the Site gather 
at/in the HCTS building until conditions are stable.   

PPE in poor condition or missing. 
Stop work and ensure that employees wear proper 
PPE. 

 

Emergency alerting on-site consists of the use of hand signals and/or radio/cell phone 

communication.  Cell phones will be used for off-site communication.  Workers notify the Site 

Supervisor or SHSO of any emergency.  The Site Supervisor or SHSO decides the appropriate 

action and implements emergency procedures.  
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Pre-emergency planning consists of the preparation of this emergency response plan, keeping 

the emergency contact list and hospital route map in the Site vehicle and ensuring that a first 

aid kit is available.    

 

Personnel working alone or in small groups are responsible for their own safety and for 

contacting emergency services as necessary.  A cell phone will be used for off-site 

communication. 

 

9.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID 

 

In the event of a safety or health emergency at the Site, appropriate emergency measures will 

immediately be taken to assist those who have been injured or exposed and to protect others from 

hazards.  The project field personnel will take the injured party and transport (if possible) to the 

nearest hospital for treatment, after determining whether personnel decontamination can be 

performed on the injured party.  

 

If the injury to a worker is chemical in nature (e.g., overexposure), the following first-aid 

procedures will be instituted: 

 
 Eye Exposure - If a solid or liquid gets into the eyes, wash the eyes immediately at 

the emergency eyewash station using large amounts of water and lifting the lower and 
upper lids occasionally to help flush the eye.  Do not let the victim rub eyes or keep 
eyes tightly closed.  Flush for at least 15 minutes.  Obtain medical attention immedi-
ately.  

 Skin Exposure - Promptly wash the area using mild soap and flooding amounts of 
water for at least 15 minutes while removing contaminated clothing and shoes.  
Consult a physician for reddened or blistered skin.  

 Swallowing - Do not induce vomiting!  Never give anything by mouth to an 
unconscious person.  Call poison control center:  1-800-222-1222. 

 Breathing - If a person has difficulty breathing, move the exposed person to fresh air 
at once.  Do not use mouth-to-mouth respiration.  If breathing has ceased apply 
artificial respiration using oxygen and a suitable mechanical device such as a bag and 
mask.  Keep the affected person warm and at rest.  Obtain medical attention as soon 
as possible. 
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A first aid kit is located in the HCTS building.  Construction vehicles should also carry a first aid 

kit. 

 

9.4 EMERGENCY EVALUATION, INVESTIGATION, AND DOCUMENTATION 

 

The KEY Project Manager and/or KEY Health & Safety Manager will evaluate the available 

information about the incident and KEY’s emergency response about what happened, any 

injuries or casualties, further accident potential, and what can be done to remedy the emergency.  

The type of response will be based on the available information about the emergency incident. 

 

The emergency incident will be investigated and all findings put in writing as soon as conditions 

return to normal.  Ensure that documentation is as complete as possible by including a 

chronological history of the incident, facts about the incident and when they became available, 

titles and names of personnel, actions taken, samples and results, possible exposures, and history 

of all injuries or illness during or as a result of the emergency.  After the situation has returned to 

normal, all aspects of the emergency incident and the response will be reviewed to assess 

procedures used, how to improve response, and how to prevent further emergencies. 

 

9.5 SPILL CONTAINMENT 

 

Most spills are expected to be small and easily managed with squeegees, mops, secondary 

containment vessels and sorbent materials.  Any employee discovering a spill or leak must take 

immediate action to control flow and notify the KEY Supervisor and Manager as soon as 

possible.  Sorbent material, shovels and drums are located in the hazardous waste storage 

container, mobile trailer to handle spills of materials.  Soils or sediments that spill will be picked 

up immediately and containerized as appropriate.   
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10.0 TRAINING 
 

10.1 GENERAL  

 

All employees or other personnel involved in Site operations which could involve exposure to 

hazardous waste will receive training in compliance with OSHA 29 CFR 1910.120. 

 

The training requirements are intended to provide employees with the knowledge and skills 

necessary to perform hazardous waste Site operations while minimizing the potential for injury.  

Initial training consists of a minimum of 40 hours of off-Site classroom and practical exercise 

training and 3 days of actual field experience.  Training must be updated annually with 8 hours 

of off-Site training.  Supervising personnel will complete an 8-hour training session for 

supervisors.  Training will be certified by record and/or certificate.  

 

Initial 40-hour off-site training for hazardous waste site workers consists of classroom 

coursework and practical exercises that include: 

 
 Safety, health and other hazards present at hazardous waste sites; 
 Selection and use of personal protective equipment; 
 Work practices to minimize risks from site hazards; 
 Safe use of engineering controls and equipment on sites; 
 Medical surveillance requirements, including recognition of symptoms and signs 

which might indicate overexposure to hazards; 
 Site control measures; 
 Decontamination procedures; and, 
 Emergency response and contingency planning. 

 

In addition to the 40-hour training, site workers perform actual field activities for at least 3 days 

under the direct supervision of a trained, experienced supervisor. 

 

Supervisors who are responsible for directing others receive the same training as general site 

workers plus an additional 8 hours of training on topics such as the overall corporate health and 

safety program and employee training program, management of site zones, PPE, spill 

containment, monitoring procedures and techniques, and supervisory skills. 
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Annual 8 hour refresher training is required for all field personnel.  This training consists of a 

review of the elements of the 40-hour course, critique of the past year's incidents, and other 

relevant topics.  Information and training on new technologies or equipment for the improved 

protection of employees is also presented. 

 

All construction employees are required to have the 40-hour initial training.  There are no site-

specific task limitations on this project that qualify on-site construction personnel for the 24-hour 

minimum initial training.  Workers on site for a specific limited task, such as land surveying, and 

who are unlikely to be exposed over permissible exposure limits and published exposure limits 

must have a minimum 24 hours of off-site instruction and a minimum one day actual field 

experience under the direct supervision of a trained, experienced supervisor. 

 

Personnel responding to Site emergencies have the training and experience to recognize, 

evaluate, and respond to expected emergency situations.  Training includes first aid/CPR courses 

and the 8-hour supervisor course.  

 

10.2 SITE-SPECIFIC TRAINING  

 

Site-specific training will consist of a health and safety briefing on the following information 

before the personnel collecting samples travels to the Site: 

 

 Names of individuals responsible for Site health and safety and methods of 
communicating safety and health concerns; 

 Site-specific health and safety hazards; 
 Use of PPE; 
 Work practices by which employees can minimize risk; 
 Safe use of equipment on-Site; 
 Recognition of symptoms and signs of exposure to hazardous materials; 
 Site control measures; 
 Decontamination procedures; and, 
 Emergency response procedures. 
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The Health and Safety Manager or designee will give the health and safety briefing prior to 

initiation of field activities.  This briefing will be of sufficient duration to address all of the 

material covered in this HASP.  All personnel that will be participating in field activities will 

have had the opportunity to read this HASP prior to this initial meeting so that any questions 

they have can be addressed at the initial meeting. 

 

10.3 SAFETY MEETINGS  

 

Prior to commencing field activities each day, a short briefing will be conducted by the Site 

Supervisor to address the day's activities.  The daily briefing will provide the opportunity for the 

SHSO to address any special health and safety issues and to notify individuals of any deficient 

areas that need to be corrected or operational changes made that affect field work.  The briefing 

will emphasize the specific concerns associated with the day's planned field activities.  Daily 

weather reports will be reviewed to determine work/rest regimens.  
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TABLE 1 

Exposure Limits and Other Properties of Principal Constituents of Interest 
Standard Chlorine Chemical Company Site 

Kearny, NJ 
 

Chemical 
Compound 

Exposure 

 Limits [b] 
STEL [c] IDLH [d] 

Vapor 

 Pressure [e] 

Ionization 

 Potential(f) 

Coal Tar Pitch 
Volatiles (PAHs)[a] 

0.2 mg/m3 NE 80 mg/m3 Varies Varies 

Naphthalene 10 ppm 15 ppm 250 ppm 0.08 mm 8.12 eV
Benzene 0.5 ppm 5 ppm 500 ppm 75 mm 9.24 eV

Ethylbenzene 100 ppm 125 ppm 800 ppm 7 mm 8.76 eV 
Toluene 50 ppm NE 500 ppm 21 mm 8.82 eV 
Xylene 100 ppm 150 ppm 900 ppm 9 mm 8.56 eV 

Chlorobenzene  10 ppm NE 1,000 ppm 9 mm 9.07 eV 
1,2-Dichlorobenzene 25 ppm 50 ppm 200 ppm 1 mm 9.06 eV 
1,4-Dichlorobenzene 10 ppm --- 150 ppm 1.3 mm 8.98 

1,2,4-
Trichlorobenzene 

--- 5 ppm (c) 100 ppm 19 mm 11.00 eV 

Chromium, as Cr VI 0.05 mg/m3 0.025 mg/m3 15 mg/m3 NA NA 
Tetrachloroethylene 
(Perchloroethylene) 

25 ppm 100 ppm 150 ppm 14 mm 9.32 eV 

Trichloroethylene 50 ppm 100 ppm 1,000 ppm 58 mm 9.45 eV 
 

Chemical 
Compound 

Carcinogen[g] 
Skin 

 Exposure [h] 
LEL/UEL [I]  

Odor 

 Threshold [j] 

3M/NIOSH  

Respirator 

 Selection [k] 

Coal Tar Pitch 
Volatiles (PAHs) 

YES YES --- --- R95 or P95 

Naphthalene YES NO  0.9 - 5.9% 0.015 ppm OV 
Benzene YES NO  1.2 - 7.8% 8.65 ppm OV 

Ethylbenzene NO NO  0.8 - 6.7% 2.3 ppm OV 
Toluene NO YES  1.1 - 7.1% 0.16 ppm OV 
Xylene NO NO 1.0 – 7.0% 0.324 ppm OV 

Chlorobenzene  NO NO 1.3-9.6% 0.741 ppm OV 
1,2-Dichlorobenzene NO NO 2.2-9.2 0.072 ppm (F)OV 
1,4-Dichlorobenzene YES NO 2.5-? 0.048 ppm (F)OV/N95 

1,2,4-
Trichlorobenzene 

YES NO 2.5-6.6 2.91 ppm OV 

Chromium, as Cr VI YES NO NA NA N100 
Tetrachloroethylene 
(Perchloroethylene) 

YES NO 
NA 6.17 ppm (F)OV 

Trichloroethylene YES NO 8-10.5 1.36 ppm OV 
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TABLE 1 (cont.) 
Exposure Limits and Other Properties of Principal Constituents of Interest 

Standard Chlorine Chemical Company Site 
Kearny, NJ 

 

Notes: 

 

[a] OSHA has not established individual exposure limits for most PAHs.  Coal Tar Pitch Volatiles is a category containing several 
compounds, most of which are classified as PAHs; so Coal Tar Pitch Volatiles can be used as a surrogate for PAHs. 

[b] Exposure Limit: 8-hour Time Weighted Average (TWA) from the Threshold Limit Values of the ACGIH, or OSHA Permissible 
Exposure Limit (PEL), whichever is lower. 

[c] STEL: Short Term Exposure Limit denotes a 15 minute average that may not be exceeded. 
[d] IDLH: Immediately Dangerous to Life or Health - Maximum concentration from which one could escape within 30 minutes without a 

respirator and without experiencing any irreversible health effects. 
[e] Vapor Pressure: From NIOSH Pocket Guide to Chemical Hazards.  Water = 0 mm.  Above 1 mm is considered volatile; above 100 

mm is considered highly volatile 
[f] Ionization Potential: Expressed in electron volts (eV) from NIOSH Pocket Guide to Chemical Hazards.  Used to determine type of 

detector bulb for the PID. 
[g] Carcinogen: “Yes” indicates compound is a confirmed or suspected human carcinogen by NIOSH, OSHA or ACGIH. 
[h] Skin Exposure: “Yes” indicates potential significant exposure through skin and mucous membranes, either by airborne or, more 

particularly, by direct contact to ambient vapors. 
[I] LEL/UEL: Lower and upper explosive limits.  Percent of material needed in air for ignition when exposed to an ignition source. 

[j] Odor Threshold: Air concentration at which most people can smell the chemical. 
[k] 3M/NIOSH Respirator Selection: Type of respirator recommended by the 3M Respirator Selection Guide or the NIOSH Pocket Guide 

to Chemical Hazards.  SA = Supplied Air (Level B); OV = Organic Vapor Respirator (Level C); N, R, or P 95, 97, or 100 = Dust and 
mist respirator (Level C). 
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TABLE 2 
 

Task-Specific Hazard Assessment with  
Proposed Initial Levels of Protection and Air Monitoring Requirements 

Standard Chlorine Chemical Company Site 
Kearny, NJ 

 

Task 

Chemical Hazard 
Assessment 

Estimated 
Initial Level 

of 
Protection* 

Real-Time Air 
Monitoring 

VOCs PAHs 
Hex. 

Chrome VOCs Dust 

RI/FFS 
Surface Soil Sampling LOW LOW LOW D NO NO 

DNAPL Delineation LOW 
LOW
/MED 

LOW D YES NO 

Varved Clay Sampling LOW LOW LOW D NO NO 
Monitoring Well/Piezometer 
Abandonment 

LOW LOW LOW D NO NO 

Investigation-Derived Waste 
Management 

LOW LOW LOW D NO NO 

Site Monitoring: 
Steel sheet pile Wall Inspections LOW LOW LOW D NO NO 
SSP wall cathodic protection system 
inspections 

LOW LOW LOW D NO NO 

Consolidation Area (CA) cover 
inspections 

LOW LOW LOW D NO NO 

Interim Remedial Measure (IRM) 
cover systems inspections 

LOW LOW LOW D NO NO 

Groundwater potentiometric surface 
elevation monitoring 

LOW LOW LOW D NO NO 

DNAPL thickness gauging 
LOW/
MED 

MED LOW D NO NO 

HCTS influent and effluent 
monitoring 

LOW LOW LOW D NO NO 

Stormwater management, erosion 
and sediment (E&S) control, and 
permanent vegetation inspections 

LOW LOW LOW D NO NO 

Slurry wall working platform 
inspections; 

LOW LOW LOW D NO NO 

Site security and access inspections LOW LOW LOW D NO NO 
Repairs for the following components: 
Steel sheet pile (SSP) wall; LOW LOW LOW D NO NO 
CA cover LOW LOW LOW D NO YES 
IRM cover systems LOW LOW LOW D NO YES 

Monitoring wells and piezometers 
LOW/
MED 

LOW
/MED 

LOW D NO NO 

Stormwater/E&S control features 
and vegetation 

LOW LOW LOW D NO NO 

Slurry wall platform LOW LOW LOW D NO NO 
Site security access features LOW LOW LOW D NO NO 
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Task 

Chemical Hazard 
Assessment 

Estimated 
Initial Level 

of 
Protection* 

Real-Time Air 
Monitoring 

VOCs PAHs Hex. 
Chrome VOCs Dust 

Operation and maintenance activities (O&M) activities 
Hydraulic control wells LOW LOW LOW D YES NO 

DNAPL recovery wells 
LOW/
MED 

LOW
/MED 

LOW D YES NO 

The SSP wall cathodic protection 
system 

LOW LOW LOW D NO NO 

* Also wear nitrile gloves for activities where there may be hand contact with potentially impacted soil, 
sediment, groundwater and DNAPL. 



Health and Safety Plan – Remedial Investigation/Focused Feasibility Study 
Standard Chlorine Chemical Co., Inc. 
Kearny, New Jersey  July 2013 
 

 
             

      

FIGURES 



n 

~ 
;)t 
;; 
I 
,); 

i 

1 
~ 

N NEW JERSEY 

l COOPERATING PARTIES GROUP 

! CHKD: RJH DATE: OJ/25/13 
DRWN: sec DATE:OJ/25/13 IC~ 

1-'AP::'P:'D:':'--'-'JS"-Z'---+~DA'-'T;::E::..: o"J"'/,::2;:,5/c.1:.::J'-I ~ 

~ 
!!' 
"? 

QUADRANGLE LOCATION 

i 
~~~------------------------------------------------------------------,-IS~S-UE~D-A~TE-:-------,I 
" REFERENCE: USGS 7.5 IIIINUlE TOPOGRAPHIC QUADRANGLES 
~ OF JERSEY CITY, AND WEEHAWKEN, NEW JERSEY 

~ ;~ ~~~::r~· INC, 

SCALE: 1 '- 2000" 

REt.1EDIAL INVESTIGATION/ 
FOCUSED FEASIBILITY STUDY WORK PLAN 

STANDARD CHLORINE CHEt.11CAL CO., INC. SITE 
KEARNY, HUDSON COUNTY, NEW JERSEY 

PROJECT NO: 2012-14 

SITE LOCATION MAP FIGURE r-: CAANEQIE, PA 1510& 

~~==========================================================~================================~ 



1

2

3

4

5

12

11

9

8

7

14

MEAN HIGH

WATER LINE

(+3.38 MSL)

SEABOARD

SITE

SCCC

SITE

DIAMOND

SITE

“
”

 LEGEND 



Health and Safety Plan – Remedial Investigation/Focused Feasibility Study 
Standard Chlorine Chemical Co., Inc. 
Kearny, New Jersey  July 2013 
 

 
             

      

APPENDIX A 
 

MATERIAL SAFETY DATA SHEETS 
 

The following Material Safety Data Sheets (MSDSs) are provided for general 

information on the chemical and physical properties and potential health hazards of 

constituents that may be present at the Site.  The use of manufacturer names does not 

imply that these products were in fact used at the Site; nor imply or infer any liability 

on the part of the manufacturer of any product represented, or the preparer of the 

MSDS. 
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Material Safety Data Sheet
Coal tar MSDS

Section 1: Chemical Product and Company Identification

Product Name: Coal tar

Catalog Codes: SLC1108

CAS#: 8007-45-2

RTECS: GF8600000

TSCA: TSCA 8(b) inventory: Coal tar

CI#: Not available.

Synonym:   Estar; Lavatar; Zetar; Tar, coal; Pixalbol; Tar,
coking; coke oven emissions

Chemical Name: Coal Tar

Chemical Formula: Not available.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Coal tar 8007-45-2 100

Toxicological Data on Ingredients: Coal tar LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, 1 (Clear evidence; known carcinogen) by NTP.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to skin. Repeated or
prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: 96°C (204.8°F).

Flammable Limits: Not available.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: On ignition it burns with reddish, luminous, and very sooty flame.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Finish cleaning by spreading water
on the contaminated surface and allow to evacuate through the sanitary system.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not breathe gas/
fumes/ vapor/spray. Wear suitable protective clothing. If you feel unwell, seek medical attention and show the label when
possible. Keep away from incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.
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Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection: Safety glasses. Lab coat.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a specialist BEFORE
handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Viscous liquid.)

Odor: Tar-like; naphthalene-like

Taste: Sharp burning.

Molecular Weight: Not available.

Color: Black

pH (1% soln/water): Not applicable.

Boiling Point: 66°C (150.8°F)

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: 1.2 (Water = 1)

Vapor Pressure: <0.1 kPa (@ 20°C)

Vapor Density: >1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.

Solubility:
Partially soluble in methanol, diethyl ether, acetone. Insoluble in cold water, hot water. Soluble in benzene, nitrobenzene.
Partly dissolves in alcohol, chloroform, carbon disulfide, petroleum ether, sodium hydroxide solution, hexane

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:
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It reacts violently with strong oxidizers such as liquid chlorine, sodium or potassium hypochlorite, nitric acid and peroxides.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, 1 (Clear evidence; known carcinogen.) by NTP.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. May cause damage to
the following organs: skin.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May affect genetic material (mutagenic). May cause cancer

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: It can cause skin irritation. Existing skin disorders (e.g. eczema) may be aggravated by
exposure to this material. Eyes: It can cause eye irritation. Inhalation: Inhalation of mist or vapor can irritate the respiratory
tract. Ingestion: Ingestion can cause severe gastrointestinal tract irriation with nausea, vomiting. It may also affect behavior/
central nervous system and cause central nervous system depression. Aspiration can cause lung inflammation and damage.
Chronic Potential Health Effects: Skin: Prolonged or repeated exposure to coal tar may cause irritation and dermatitis
(including acne), melanosis, or photosensitization dermatitis. Eyes: Repeated or prolonged exposure may cause eye damage.
Inhalation: Prolonged or repeated inhalation may contribute to gallbladder disease, pneumonitis, and pulmonary vessel
thrombosis.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: Not available.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.
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Special Provisions for Transport: No DOT per N50 Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Coal tar California prop. 65: This
product contains the following ingredients for which the State of California has found to cause cancer which would require
a warning under the statute: Coal tar (listed as coke oven emissions New York release reporting list: Coal tar Rhode Island
RTK hazardous substances: Coal tar Pennsylvania RTK: Coal tar Massachusetts RTK: Coal tar California Director's List of
Hazardous Substances: Coal tar TSCA 8(b) inventory: Coal tar

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): Classification not yet available

DSCL (EEC):
R45- May cause cancer. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where
possible). S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 1

Reactivity: 0

Personal Protection: a

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Not applicable. Lab coat. Wear appropriate respirator when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 04:57 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Naphthalene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Naphthalene

Catalog Codes: SLN1789, SLN2401

CAS#: 91-20-3

RTECS: QJ0525000

TSCA: TSCA 8(b) inventory: Naphthalene

CI#: Not available.

Synonym:  

Chemical Name: Not available.

Chemical Formula: C10H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Naphthalene 91-20-3 100

Toxicological Data on Ingredients: Naphthalene: ORAL (LD50): Acute: 490 mg/kg [Rat]. 533 mg/kg [Mouse]. 1200 mg/kg
[Guinea pig]. DERMAL (LD50): Acute: 20001 mg/kg [Rabbit]. VAPOR (LC50): Acute: 170 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion. Hazardous in case of eye contact (irritant), of inhalation. Slightly hazardous in case of
skin contact (irritant, permeator). Severe over-exposure can result in death.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The
substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver, mucous membranes, gastrointestinal
tract, upper respiratory tract, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage. Repeated exposure to an highly toxic material may produce general deterioration of health by an
accumulation in one or many human organs.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 567°C (1052.6°F)

Flash Points: CLOSED CUP: 88°C (190.4°F). OPEN CUP: 79°C (174.2°F).

Flammable Limits: LOWER: 0.9% UPPER: 5.9%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Flammable solid. Stop leak if without risk. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent
entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal.
Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.
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Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe dust. Avoid contact with eyes Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Keep away
from incompatibles such as oxidizing agents.

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. Keep container dry. Keep in a cool place.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Israel: TWA: 10 (ppm) TWA: 10 STEL: 15 (ppm) from ACGIH (TLV) [1995] TWA: 52 STEL: 79 (mg/m3) from ACGIH [1995]
Australia: STEL: 15 (ppm) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)

Odor: Aromatic.

Taste: Not available.

Molecular Weight: 128.19 g/mole

Color: White.

pH (1% soln/water): Not available.

Boiling Point: 218°C (424.4°F)

Melting Point: 80.2°C (176.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.162 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: 4.4 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.038 ppm

Water/Oil Dist. Coeff.: Not available.
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Ionicity (in Water): Not available.

Dispersion Properties:
Partially dispersed in hot water, methanol, n-octanol. Very slightly dispersed in cold water. See solubility in methanol, n-
octanol.

Solubility:
Partially soluble in methanol, n-octanol. Very slightly soluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Highly reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: May attack some forms of rubber and plastic

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 490 mg/kg [Rat]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 170
ppm 4 hour(s) [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Development toxin [POSSIBLE]. The substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver,
mucous membranes, gastrointestinal tract, upper respiratory tract, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 305.2 ppm 96 hour(s) [Trout].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
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Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 4.1: Flammable solid.

Identification: : Naphthalene, refined : UN1334 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Rhode Island RTK hazardous substances: Naphthalene Pennsylvania RTK: Naphthalene Florida: Naphthalene Minnesota:
Naphthalene Massachusetts RTK: Naphthalene TSCA 8(b) inventory: Naphthalene TSCA 8(a) PAIR: Naphthalene TSCA 8(d)
H and S data reporting: Naphthalene: 06/01/87 SARA 313 toxic chemical notification and release reporting: Naphthalene: 1%
CERCLA: Hazardous substances.: Naphthalene: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-4: Flammable solid. CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B:
Material causing other toxic effects (TOXIC).

DSCL (EEC):
R36- Irritating to eyes. R40- Possible risks of irreversible effects. R48/22- Harmful: danger of serious damage to health
by prolonged exposure if swallowed. R48/23- Toxic: danger of serious damage to health by prolonged exposure through
inhalation. R63- Possible risk of harm to the unborn child.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 2

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 2

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 01:30 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,2,4-Trichlorobenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: 1,2,4-Trichlorobenzene

Catalog Codes: SLT3619

CAS#: 120-82-1

RTECS: DC2100000

TSCA: TSCA 8(b) inventory: 1,2,4-Trichlorobenzene

CI#: Not applicable.

Synonym:  

Chemical Name: 1,2,4,-Trichlorobenzene

Chemical Formula: C6H3Cl3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

{1,2,4-}Trichlorobenzene 120-82-1 100

Toxicological Data on Ingredients: 1,2,4-Trichlorobenzene: ORAL (LD50): Acute: 756 mg/kg [Rat.]. 300 mg/kg [Mouse].
DERMAL (LD50): Acute: 6139 mg/kg [Rat.].

Section 3: Hazards Identification

Potential Acute Health Effects:
Extremely hazardous in case of skin contact (irritant, permeator), of eye contact (irritant). Very hazardous in case of ingestion,
of inhalation. Slightly hazardous in case of skin contact (sensitizer). Inflammation of the eye is characterized by redness,
watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to blood, kidneys, liver, upper respiratory tract. Repeated
or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.

http://www.sciencelab.com/
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Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 571°C (1059.8°F)

Flash Points: CLOSED CUP: 110°C (230°F).

Flammable Limits: LOWER: 2.5% UPPER: 6.6%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of oxidizing materials. Slightly flammable to flammable in presence of
heat, of reducing materials, of combustible materials. Non-flammable in presence of moisture.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Keep container tightly closed.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
If the product is in its solid form: Use a shovel to put the material into a convenient waste disposal container. If the product is
in its liquid form: Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the
product is not present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes Keep away from incompatibles such as oxidizing agents, reducing
agents, organic materials, metals, acids, alkalis.

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 5 (ppm) TWA: 37 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Liquid.)

Odor: Pungent. (Slight.)

Taste: Toxic by ingestion.

Molecular Weight: 181.46 g/mole

Color: Colorless.

pH (1% soln/water): Not applicable.

Boiling Point: 213°C (415.4°F)

Melting Point: 17°C (62.6°F)

Critical Temperature: Not available.

Specific Gravity: 1.45 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 6.26 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, n-octanol.
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Solubility:
Easily soluble in diethyl ether. Soluble in methanol, n-octanol. Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances:
Highly reactive with oxidizing agents. Reactive with reducing agents, organic materials, metals, acids, alkalis.

Corrosivity:
Slightly corrosive to corrosive in presence of steel, of copper. Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 300 mg/kg [Mouse]. Acute dermal toxicity (LD50): 6139 mg/kg [Rat.].

Chronic Effects on Humans: The substance is toxic to blood, kidneys, liver, upper respiratory tract.

Other Toxic Effects on Humans:
Extremely hazardous in case of skin contact (irritant, permeator). Very hazardous in case of ingestion, of inhalation. Slightly
hazardous in case of skin contact (sensitizer).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Can cause gastrointestinal disturbances.

Special Remarks on other Toxic Effects on Humans: Exposure can cause nausea, headache and vomiting.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Trichlorobenzene : UN2321 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: 1,2,4-Trichlorobenzene Florida: 1,2,4-Trichlorobenzene Minnesota: 1,2,4-Trichlorobenzene Massachusetts
RTK: 1,2,4-Trichlorobenzene New Jersey: 1,2,4-Trichlorobenzene TSCA 8(b) inventory: 1,2,4-Trichlorobenzene SARA
313 toxic chemical notification and release reporting: 1,2,4-Trichlorobenzene CERCLA: Hazardous substances.: 1,2,4-
Trichlorobenzene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:
-Material safety data sheet emitted by: la Commission de la SantÃ© et de la SÃ©curitÃ© du Travail du QuÃ©bec. -Hawley,
G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library
of Chemical Safety Data, Edition II.

Other Special Considerations: Not available.

Created: 10/10/2005 08:31 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
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no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.



p. 1

          2
          2           0

He a lt h

Fire

Re a c t iv it y

Pe rs o n a l
Pro t e c t io n

2

2

0

E

Material Safety Data Sheet
1,4-Dichlorobenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: 1,4-Dichlorobenzene

Catalog Codes: SLD4093

CAS#: 106-46-7

RTECS: CZ4550000

TSCA: TSCA 8(b) inventory: 1,4-Dichlorobenzene

CI#: Not available.

Synonym:  

Chemical Formula: C6H4Cl2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

{1,4-}Dichlorobenzene 106-46-7 100

Toxicological Data on Ingredients: 1,4-Dichlorobenzene: ORAL (LD50): Acute: 500 mg/kg [Rat]. DERMAL (LD50): Acute:
6000 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion, of inhalation. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:
Very hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion, of inhalation.
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2 (Reasonably anticipated.) by NTP.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, lungs, liver, mucous membranes. Repeated or prolonged exposure to the
substance can produce target organs damage. Repeated or prolonged inhalation of dust may lead to chronic respiratory
irritation.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation: Not available.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 413°C (775.4°F)

Flash Points: CLOSED CUP: 65.56°C (150°F). (TAG)

Flammable Limits: LOWER: 2.5% UPPER: 16%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. In case of
insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 75 CEIL: 110 (ppm) TWA: 450 CEIL: 675 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 147 g/mole

Color: Not available.

pH (1% soln/water): Not available.

Boiling Point: 174.12°C (345.4°F)

Melting Point: 53.75°C (128.8°F)

Critical Temperature: Not available.

Specific Gravity: 1.46 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: 5.08 (Air = 1)

Volatility: Not available.

Odor Threshold: 15 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.
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Solubility:
Soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 500 mg/kg [Rat]. Acute dermal toxicity (LD50): 6000 mg/kg [Rabbit].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2 (Reasonably anticipated.) by NTP.
The substance is toxic to kidneys, lungs, liver, mucous membranes.

Other Toxic Effects on Humans: Very hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification: CLASS 9: Miscellaneous hazardous material.

Identification: : Environmentally hazardous substance, solid, n.o.s. (p-Dichlorobenzene) : UN3077 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dichlorobenzene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: 1,4-Dichlorobenzene Pennsylvania RTK: 1,4-Dichlorobenzene Massachusetts RTK:
1,4-Dichlorobenzene TSCA 8(b) inventory: 1,4-Dichlorobenzene SARA 313 toxic chemical notification and release reporting:
1,4-Dichlorobenzene CERCLA: Hazardous substances.: 1,4-Dichlorobenzene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 2

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 2

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:07 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
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no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,2-Dichlorobenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: 1,2-Dichlorobenzene

Catalog Codes: SLD2728

CAS#: 95-50-1

RTECS: CZ4500000

TSCA: TSCA 8(b) inventory: 1,2-Dichlorobenzene

CI#: Not available.

Synonym:  

Chemical Name: Not available.

Chemical Formula: C6H4Cl2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

{1,2-}Dichlorobenzene 95-50-1 100

Toxicological Data on Ingredients: 1,2-Dichlorobenzene: ORAL (LD50): Acute: 500 mg/kg [Rat]. 500 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion. Hazardous in case of skin contact
(permeator), of inhalation. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion. Hazardous in case of skin
contact (permeator), of inhalation. CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to kidneys,
liver, mucous membranes. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated
or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Combustible.

Auto-Ignition Temperature: 648°C (1198.4°F)

Flash Points: CLOSED CUP: 66°C (150.8°F). OPEN CUP: 68°C (154.4°F).

Flammable Limits: LOWER: 2.2% UPPER: 9.2%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Combustible material. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Be careful that the
product is not present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapour/spray. In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. Keep container dry. Keep in a cool place.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 (ppm) TWA: 300 (mg/m3)Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Pleasant.

Taste: Not available.

Molecular Weight: 147 g/mole

Color: Colorless to light yellow.

pH (1% soln/water): Not available.

Boiling Point: 180°C (356°F)

Melting Point: -17.6°C (0.3°F)

Critical Temperature: Not available.

Specific Gravity: 1.3059 (Water = 1)

Vapor Pressure: 1.2 mm of Hg (@ 20°C)

Vapor Density: 5.07 (Air = 1)

Volatility: Not available.

Odor Threshold: 2 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 500 mg/kg [Rabbit].

Chronic Effects on Humans: The substance is toxic to kidneys, liver, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion. Hazardous in case of skin contact (permeator), of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : o-Dichlorobenzene : UN1591 PG: III

Special Provisions for Transport: Marine Pollutant



p. 5

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: 1,2-Dichlorobenzene Massachusetts RTK: 1,2-Dichlorobenzene TSCA 8(b) inventory: 1,2-
Dichlorobenzene SARA 313 toxic chemical notification and release reporting: 1,2-Dichlorobenzene CERCLA: Hazardous
substances.: 1,2-Dichlorobenzene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C (200°F). CLASS D-1B: Material causing
immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 2

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 2

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 05:07 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SIGMA-ALDRICH sigma-aldrich.com 
Material Safety Data Sheet 

Version 4.2 
Revision Date 11/22/2012 

Print Date 07/16/2013 
 
1. PRODUCT AND COMPANY IDENTIFICATION 

Product name : 1,3-Dichlorobenzene 
 

Product Number : 113808 
Brand : Aldrich 
 
Supplier : Sigma-Aldrich 

3050 Spruce Street 
SAINT LOUIS MO  63103 
USA 

   

Telephone : +1 800-325-5832 
Fax : +1 800-325-5052 
Emergency Phone # (For 
both supplier and 
manufacturer) 

: (314) 776-6555 

Preparation Information : Sigma-Aldrich Corporation 
Product Safety - Americas Region 
1-800-521-8956 

 
2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards 
Combustible Liquid, Harmful by ingestion. 

GHS Classification 
Flammable liquids (Category 4) 
Acute toxicity, Oral (Category 4) 
Acute aquatic toxicity (Category 2) 
Chronic aquatic toxicity (Category 2) 

GHS Label elements, including precautionary statements 

Pictogram 

  
Signal word Warning 

 
Hazard statement(s) 
H227 Combustible liquid 
H302 Harmful if swallowed. 
H411 Toxic to aquatic life with long lasting effects. 

 
Precautionary statement(s) 
P273 Avoid release to the environment. 

HMIS Classification 
Health hazard: 0 
Flammability: 2 
Physical hazards: 0 

NFPA Rating 
Health hazard: 0 
Fire: 2 
Reactivity Hazard: 0 

Potential Health Effects 
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Inhalation May be harmful if inhaled. May cause respiratory tract irritation.  
Skin May be harmful if absorbed through skin. May cause skin irritation.  
Eyes May cause eye irritation.  
Ingestion May be harmful if swallowed.  

 
3. COMPOSITION/INFORMATION ON INGREDIENTS 

Formula : C6H4Cl2  
Molecular Weight : 147.00 g/mol 

 
Component Concentration 

1,3-Dichlorobenzene 

 CAS-No. 
EC-No. 
Index-No. 
 

541-73-1 
208-792-1 
602-067-00-7 
 

 -  

 
4. FIRST AID MEASURES 

General advice 
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area. 

If inhaled 
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician. 

In case of skin contact 
Wash off with soap and plenty of water. Consult a physician. 

In case of eye contact 
Flush eyes with water as a precaution. 

If swallowed 
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician. 

 
5. FIREFIGHTING MEASURES 

Conditions of flammability 
Flammable in the presence of a source of ignition when the temperature is above the flash point. Keep away from 
heat/sparks/open flame/hot surface.  No smoking. 

Suitable extinguishing media 
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. 

Special protective equipment for firefighters 
Wear self contained breathing apparatus for fire fighting if necessary. 

Hazardous combustion products 
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas 

Further information 
Use water spray to cool unopened containers. 

 
6. ACCIDENTAL RELEASE MEASURES 

Personal precautions 
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Beware of vapours accumulating to form explosive concentrations. Vapours can accumulate in low 
areas. 

Environmental precautions 
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided. 

Methods and materials for containment and cleaning up 
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in 
container for disposal according to local regulations (see section 13). Keep in suitable, closed containers for disposal. 
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7. HANDLING AND STORAGE 

Precautions for safe handling 
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. 
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.  

Conditions for safe storage 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage.  

 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

 
Contains no substances with occupational exposure limit values. 

Personal protective equipment 

Respiratory protection 
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU). 

Hand protection 
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching 
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in 
accordance with applicable laws and good laboratory practices. Wash and dry hands. 
 
Full contact 
Material: Fluorinated rubber 
Minimum layer thickness: 0.7 mm 
Break through time: > 480 min 
Material tested:Vitoject® (Aldrich Z677698, Size M) 
 
Splash protection 
Material: Nitrile rubber 
Minimum layer thickness: 0.4 mm 
Break through time: > 30 min 
Material tested:Camatril® (Aldrich Z677442, Size M) 
 
data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: EN374 
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an Industrial 
Hygienist familiar with the specific situation of anticipated use by our customers. It should not be construed as 
offering an approval for any specific use scenario. 
 
Eye protection 
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU). 

Skin and body protection 
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the 
concentration and amount of the dangerous substance at the specific workplace. 

Hygiene measures 
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance 

Form liquid, clear 
 

Colour colourless 
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Safety data 

pH no data available 
 

Melting 
point/freezing point 

Melting point/range: -25 - -22 °C (-13 - -8 °F) - lit. 

 
Boiling point 172 - 173 °C (342 - 343 °F) - lit. 

 
Flash point 67.0 °C (152.6 °F) - closed cup 

 
Ignition temperature no data available 

 
Autoignition 
temperature 

no data available 

 
Lower explosion limit no data available 

 
Upper explosion limit no data available 

 
Vapour pressure no data available 

 
Density 1.288 g/cm3 at 25 °C (77 °F) 

 
Water solubility no data available 

 
Partition coefficient: 
n-octanol/water 

no data available 

 
Relative vapour 
density 

no data available 

 
Odour no data available 

 
Odour Threshold no data available 

 
Evaporation rate no data available 

 
 
10. STABILITY AND REACTIVITY 

Chemical stability 
Stable under recommended storage conditions.  

Possibility of hazardous reactions 
no data available 

Conditions to avoid 
Heat, flames and sparks. 

Materials to avoid 
Strong oxidizing agents 

Hazardous decomposition products 
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas 
Other decomposition products - no data available 

 
11. TOXICOLOGICAL INFORMATION 

Acute toxicity 

Oral LD50 
no data available 

Inhalation LC50 
no data available 

Dermal LD50 
no data available 

Other information on acute toxicity 
LD50 Intraperitoneal - mouse - 1,062 mg/kg 

Skin corrosion/irritation 
no data available 
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Serious eye damage/eye irritation 
no data available 

Respiratory or skin sensitization 
no data available 

Germ cell mutagenicity 
no data available 
 

Carcinogenicity 

IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans (1,3-Dichlorobenzene) 

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by ACGIH. 

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP. 

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA. 

Reproductive toxicity 

 

no data available 

Teratogenicity 

no data available 

 

Specific target organ toxicity - single exposure (Globally Harmonized System) 
no data available 

Specific target organ toxicity - repeated exposure (Globally Harmonized System) 
no data available 

Aspiration hazard 
no data available 

Potential health effects 

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.  
Ingestion May be harmful if swallowed.  
Skin May be harmful if absorbed through skin. May cause skin irritation.  
Eyes May cause eye irritation.  

Signs and Symptoms of Exposure 
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly investigated. 

Synergistic effects 
no data available 

Additional Information 
RTECS: CZ4499000 

 
12. ECOLOGICAL INFORMATION 

Toxicity 
 

Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 7.8 mg/l  - 96.0 h 
 

Toxicity to daphnia 
and other aquatic 
invertebrates 

LC50 - Daphnia magna (Water flea) - 1.7 mg/l  - 48 h 

Persistence and degradability 
no data available 

Bioaccumulative potential 
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Bioaccumulation Pimephales promelas (fathead minnow) - 32 d  
Bioconcentration factor (BCF): 97 
 

Mobility in soil 
no data available 

PBT and vPvB assessment 
no data available 

Other adverse effects 

An environmental hazard cannot be excluded in the event of unprofessional handling or disposal. 

Toxic to aquatic life with long lasting effects. 
 
13. DISPOSAL CONSIDERATIONS 

Product 
This combustible material may be burned in a chemical incinerator equipped with an afterburner and scrubber. Offer 
surplus and non-recyclable solutions to a licensed disposal company.  

Contaminated packaging 
Dispose of as unused product.  

 
14. TRANSPORT INFORMATION 

DOT (US) 
UN number: 3082 Class: 9 Packing group: III 
Proper shipping name: Environmentally hazardous substances, liquid, n.o.s. (1,3-Dichlorobenzene) 
Reportable Quantity (RQ): 100 lbs 
Marine pollutant: No 
Poison Inhalation Hazard: No 
 
IMDG 
UN number: 3082 Class: 9 Packing group: III EMS-No: F-A, S-F 
Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (1,3-Dichlorobenzene) 
Marine pollutant: Marine pollutant  
 
IATA 
UN number: 3082 Class: 9 Packing group: III 
Proper shipping name: Environmentally hazardous substance, liquid, n.o.s. (1,3-Dichlorobenzene) 

 
15. REGULATORY INFORMATION 

OSHA Hazards 
Combustible Liquid, Harmful by ingestion.  

SARA 302 Components 
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302. 

SARA 313 Components 
The following components are subject to reporting levels established by SARA Title III, Section 313:

 
1,3-Dichlorobenzene 

CAS-No. 
541-73-1 

Revision Date 
2007-07-01 

 

SARA 311/312 Hazards 
Fire Hazard, Acute Health Hazard 

Massachusetts Right To Know Components 

 
1,3-Dichlorobenzene 

CAS-No. 
541-73-1 

Revision Date 
2007-07-01 

Pennsylvania Right To Know Components 
 
1,3-Dichlorobenzene 

CAS-No. 
541-73-1 

Revision Date 
2007-07-01 
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New Jersey Right To Know Components 
 
1,3-Dichlorobenzene 

CAS-No. 
541-73-1 

Revision Date 
2007-07-01 

California Prop. 65 Components 
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm. 

 
16. OTHER INFORMATION 

Further information 
Copyright 2012 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling or 
from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing slip for 
additional terms and conditions of sale. 
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Material Safety Data Sheet
Chlorobenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Chlorobenzene

Catalog Codes: SLC1654

CAS#: 108-90-7

RTECS: CZ0175000

TSCA: TSCA 8(b) inventory: Chlorobenzene

CI#: Not available.

Synonym:   Monochlorobenzene

Chemical Name: Not available.

Chemical Formula: C6H5Cl

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Chlorobenzene 108-90-7 100

Toxicological Data on Ingredients: Chlorobenzene: ORAL (LD50): Acute: 1110 mg/kg [Rat]. 2300 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact (corrosive, sensitizer, permeator). Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact (corrosive, sensitizer, permeator). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to kidneys,
lungs, the nervous system, liver, mucous membranes. Repeated or prolonged exposure to the substance can produce target
organs damage. Repeated or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such
as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. If irritation persists, seek medical attention. Wash contaminated clothing
before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation: Not available.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 638°C (1180.4°F)

Flash Points: CLOSED CUP: 29.44°C (85°F).

Flammable Limits: LOWER: 1.3% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:
Keep container dry. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Never add water to this product In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 10 (ppm) TWA: 46 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Almond-like.

Taste: Not available.

Molecular Weight: 112.56 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 132°C (269.6°F)

Melting Point: -45.6°C (-50.1°F)

Critical Temperature: Not available.

Specific Gravity: 1.1058 (Water = 1)

Vapor Pressure: 8.8 mm of Hg (@ 20°C)

Vapor Density: 3.88 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.2 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.
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Dispersion Properties: See solubility in water, methanol, diethyl ether.

Solubility:
Soluble in methanol, diethyl ether. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Not available.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 1110 mg/kg [Rat].

Chronic Effects on Humans: The substance is toxic to kidneys, lungs, the nervous system, liver, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact (corrosive,
sensitizer, permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification: Class 3: Flammable liquid.

Identification: : Chlorobenzene : UN1134 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Chlorobenzene Massachusetts RTK: Chlorobenzene TSCA 8(b) inventory: Chlorobenzene SARA 313
toxic chemical notification and release reporting: Chlorobenzene CERCLA: Hazardous substances.: Chlorobenzene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R10- Flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R43- May cause
sensitization by skin contact.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:16 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Benzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Benzene

Catalog Codes: SLB1564, SLB3055, SLB2881

CAS#: 71-43-2

RTECS: CY1400000

TSCA: TSCA 8(b) inventory: Benzene

CI#: Not available.

Synonym:   Benzol; Benzine

Chemical Name: Benzene

Chemical Formula: C6-H6

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Benzene 71-43-2 100

Toxicological Data on Ingredients: Benzene: ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):
Acute: &gt;9400 mg/kg [Rabbit]. VAPOR (LC50): Acute: 10000 ppm 7 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of
ingestion. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female
[POSSIBLE]. The substance is toxic to blood, bone marrow, central nervous system (CNS). The substance may be toxic to
liver, Urinary System. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 497.78°C (928°F)

Flash Points: CLOSED CUP: -11.1°C (12°F). (Setaflash)

Flammable Limits: LOWER: 1.2% UPPER: 7.8%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:
Extremely flammable liquid and vapor. Vapor may cause flash fire. Reacts on contact with iodine heptafluoride gas.
Dioxygenyl tetrafluoroborate is as very powferful oxidant. The addition of a small particle to small samples of benzene, at
ambient temperature, causes ignition. Contact with sodium peroxide with benzene causes ignition. Benzene ignites in contact
with powdered chromic anhydride. Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and
bromine trifluoride.

Special Remarks on Explosion Hazards:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
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of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States] TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH TWA: 1 STEL: 5 (ppm) from OSHA (PEL) [United States] TWA: 10 (ppm) from OSHA (PEL)
[United States] TWA: 3 (ppm) [United Kingdom (UK)] TWA: 1.6 (mg/m3) [United Kingdom (UK)] TWA: 1 (ppm) [Canada] TWA:
3.2 (mg/m3) [Canada] TWA: 0.5 (ppm) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor:
Aromatic. Gasoline-like, rather pleasant. (Strong.)

Taste: Not available.

Molecular Weight: 78.11 g/mole
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Color: Clear Colorless. Colorless to light yellow.

pH (1% soln/water): Not available.

Boiling Point: 80.1 (176.2°F)

Melting Point: 5.5°C (41.9°F)

Critical Temperature: 288.9°C (552°F)

Specific Gravity: 0.8787 @ 15 C (Water = 1)

Vapor Pressure: 10 kPa (@ 20°C)

Vapor Density: 2.8 (Air = 1)

Volatility: Not available.

Odor Threshold: 4.68 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Miscible in alcohol, chloroform, carbon disulfide oils, carbon tetrachloride, glacial acetic acid, diethyl ether, acetone. Very
slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatibles.

Incompatibility with various substances: Highly reactive with oxidizing agents, acids.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 930 mg/kg [Rat]. Acute dermal toxicity (LD50): >9400 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 10000
7 hours [Rat].

Chronic Effects on Humans:
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CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE]. Causes damage to the following
organs: blood, bone marrow, central nervous system (CNS). May cause damage to the following organs: liver, Urinary System.

Other Toxic Effects on Humans:
Very hazardous in case of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (female fertility, Embryotoxic and/or foetotoxic in animal) and birth defects. May affect
genetic material (mutagenic). May cause cancer (tumorigenic, leukemia)) Human: passes the placental barrier, detected in
maternal milk.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. It can be absorbed through intact skin and affect the liver, blood,
metabolism,and urinary system. Eyes: Causes eye irritation. Inhalation: Causes respiratory tract and mucous membrane
irritation. Can be absorbed through the lungs. May affect behavior/Central and Peripheral nervous systems (somnolence,
muscle weakness, general anesthetic, and other symptoms similar to ingestion), gastrointestinal tract (nausea), blood
metabolism, urinary system. Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation including
vomiting. May affect behavior/Central and Peripheral nervous systems (convulsions, seizures, tremor, irritability, initial
CNS stimulation followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathlessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Benzene UNNA: 1114 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Benzene California prop. 65 (no
significant risk level): Benzene: 0.007 mg/day (value) California prop. 65: This product contains the following ingredients
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for which the State of California has found to cause cancer which would require a warning under the statute: Benzene
Connecticut carcinogen reporting list.: Benzene Connecticut hazardous material survey.: Benzene Illinois toxic substances
disclosure to employee act: Benzene Illinois chemical safety act: Benzene New York release reporting list: Benzene Rhode
Island RTK hazardous substances: Benzene Pennsylvania RTK: Benzene Minnesota: Benzene Michigan critical material:
Benzene Massachusetts RTK: Benzene Massachusetts spill list: Benzene New Jersey: Benzene New Jersey spill list:
Benzene Louisiana spill reporting: Benzene California Director's list of Hazardous Substances: Benzene TSCA 8(b) inventory:
Benzene SARA 313 toxic chemical notification and release reporting: Benzene CERCLA: Hazardous substances.: Benzene:
10 lbs. (4.536 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May
cause cancer. R62- Possible risk of impaired fertility. S2- Keep out of the reach of children. S26- In case of contact with eyes,
rinse immediately with plenty of water and seek medical advice. S39- Wear eye/face protection. S46- If swallowed, seek
medical advice immediately and show this container or label. S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:35 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ethylbenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylbenzene

Catalog Codes: SLE2044

CAS#: 100-41-4

RTECS: DA0700000

TSCA: TSCA 8(b) inventory: Ethylbenzene

CI#: Not available.

Synonym:   Ethyl Benzene; Ethylbenzol; Phenylethane

Chemical Name: Ethylbenzene

Chemical Formula: C8H10

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Ethylbenzene 100-41-4 100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant, sensitizer). CARCINOGENIC EFFECTS: Classified 2B (Possible for
human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to
central nervous system (CNS). Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 432°C (809.6°F)

Flash Points:
CLOSED CUP: 15°C (59°F). (Tagliabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001) CLOSED CUP: 12.8 C (55
F) (Bingham et al, 2001; NIOSH, 2001) CLOSED CUP: 21 C (70 F) (NFPA)

Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:
Vapor may travel considerable distance to source of ignition and flash back. Vapors may form explosive mixtures with air.
When heated to decomposition it emits acrid smoke and irritating fumes.

Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep
away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Sensitive to light. Store in light-resistant
containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States] TWA: 435 STEL: 545 from OSHA (PEL) [United States] TWA:
435 STEL: 545 (mg/m3) from NIOSH [United States] TWA: 100 STEL: 125 (ppm) from NIOSH [United States] TWA: 100
STEL: 125 (ppm) from ACGIH (TLV) [United States] TWA: 100 STEL: 125 (ppm) [United Kingdom (UK)] TWA: 100 STEL:
125 (ppm) [Belgium] TWA: 100 STEL: 125 (ppm) [Finland] TWA: 50 (ppm) [Norway] Consult local authorities for acceptable
exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish. Gasoline-like. Aromatic.

Taste: Not available.

Molecular Weight: 106.16 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 136°C (276.8°F)

Melting Point: -94.9 (-138.8°F)

Critical Temperature: 617.15°C (1142.9°F)

Specific Gravity: 0.867 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.66 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: 140 ppm
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Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in diethyl ether. Very slightly soluble in cold water or practically insoluble in water. Soluble in all proportions in
Ethyl alcohol. Soluble in Carbon tetrachloride, Benzene. Insoluble in Ammonia. Slightly soluble in Chloroform. Solubility in
Water: 169 mg/l @ 25 deg. C.; 0.014 g/100 ml @ 15 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ingnition sources (flames, sparks, static), incompatible materials, light

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:
Can react vigorously with oxidizing materials. Sensitive to light.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation.

Toxicity to Animals: Acute oral toxicity (LD50): 3500 mg/kg [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for
mammalian somatic cells. Mutagenic for bacteria and/or yeast. May cause damage to the following organs: central nervous
system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).

Special Remarks on Toxicity to Animals:
Lethal Dose/Conc 50% Kill: LD50 [Rabbit] - Route: Skin; Dose: 17800 ul/kg Lowest Published Lethal Dose/Conc: LDL[Rat] -
Route: Inhalation (vapor); Dose: 4000 ppm/4 H

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects (teratogenic) based on animal test data. May cause cancer based
on animals data. IARC evidence for carcinogenicity in animals is sufficient. IARC evidence of carcinogenicity in humans
inadequate. May affect genetic material (mutagenic).

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Can cause mild skin irritation. It can be absorbed through intact skin. Eyes: Contact
with vapor or liquid can cause severe eye irritation depending on concentration. It may also cause conjunctivitis. At a vapor
exposure level of 85 - 200 ppm , it is mildly and transiently irritating to the eyes; 1000 ppm causes further irritation and tearing;
2000 ppm results in immediate and severe irritation and tearing; 5,000 ppm is intolerable (ACGIH, 1991; Clayton and Clayton,
1994). Standard draize test for eye irritation using 500 mg resulted in severe irritation (RTECS) Inhalation: Exposure to high
concentrations can cause nasal, mucous membrane and respiratory tract irritation and can also result in chest constriction
and, trouble breathing, respiratory failure, and even death. It can also affect behavior/Central Nervous System. The effective
dose for CNS depression in experimental animals was 10,000 ppm (ACGIH, 1991). Symptoms of CNS depression include
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headache, nausea, weakness, dizziness, vertigo, irritability, fatigue, lightheadedness, sleepiness, tremor, loss of coordination,
judgement and conciousness, coma, and death. It can also cause pulmonary edema. Inhalation of 85 ppm can produce
fatigue, insomnia, headache, and mild irritation of the respiratory tract (Haley & Berndt, 1987). Ingestion: Do not drink, pipet or
siphon by mouth. May cause gastroinestinal/digestive tract irritation with Abdominal pain, nausea, vomiting. Ethylbenzene is
a pulmonary aspiration hazard. Pulmonary aspiration of even small amounts of the liquid may cause fatal pneumonitis. It may
also affect behavior/central nervous system with

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 14 mg/l 96 hours [Fish (Trout)] (static). 12.1 mg/l 96 hours [Fish (Fathead Minnow)] (flow-
through)]. 150 mg/l 96 hours [Fish (Blue Gill/Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead Minnow)]. 42.3 mg/l 96
hours [Fish (Fathead Minnow)](soft water). 87.6mg/l 96 hours [Shrimp].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Ethylbenzene UNNA: 1175 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Ethylbenzene Illinois toxic substances disclosure to employee act: Ethylbenzene
Illinois chemical safety act: Ethylbenzene New York release reporting list: Ethylbenzene Rhode Island RTK hazardous
substances: Ethylbenzene Pennsylvania RTK: Ethylbenzene Minnesota: Ethylbenzene Massachusetts RTK: Ethylbenzene
Massachusetts spill list: Ethylbenzene New Jersey: Ethylbenzene New Jersey spill list: Ethylbenzene Louisiana spill reporting:
Ethylbenzene California Director's List of Hazardous Substances: Ethylbenzene TSCA 8(b) inventory: Ethylbenzene TSCA
4(a) proposed test rules: Ethylbenzene TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset
Date: 6/19/97 SARA 313 toxic chemical notification and release reporting: Ethylbenzene

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC). CLASSE D-2B: Material causing other toxic effects (TOXIC).
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DSCL (EEC):
R11- Highly flammable. R20- Harmful by inhalation. S16- Keep away from sources of ignition - No smoking. S24/25- Avoid
contact with skin and eyes. S29- Do not empty into drains.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:
-Manufacturer's Material Safety Data Sheet. -Fire Protection Guide to Hazardous Materials, 13th ed., Nationial Fire Protection
Association (NFPA) -Registry of Toxic Effects of Chemical Substances (RTECS) -Chemical Hazard Response Information
System (CHRIS) -Hazardous Substance Data Bank (HSDB) -New Jersey Hazardous Substance Fact Sheet -Ariel Global View
-Reprotext System

Other Special Considerations: Not available.

Created: 10/09/2005 05:28 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Toluene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Toluene

Catalog Codes: SLT2857, SLT3277

CAS#: 108-88-3

RTECS: XS5250000

TSCA: TSCA 8(b) inventory: Toluene

CI#: Not available.

Synonym:   Toluol, Tolu-Sol; Methylbenzene; Methacide;
Phenylmethane; Methylbenzol

Chemical Name: Toluene

Chemical Formula: C6-H5-CH3 or C7-H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Toluene 108-88-3 100

Toxicological Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat]. 440 ppm 24 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of
skin contact (permeator).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 480°C (896°F)

Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F).

Flammable Limits: LOWER: 1.1% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards:
Toluene forms explosive reaction with 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione; dinitrogen tetraoxide; concentrated nitric
acid, sulfuric acid + nitric acid; N2O4; AgClO4; BrF3; Uranium hexafluoride; sulfur dichloride. Also forms an explosive mixture
with tetranitromethane.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
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Large Spill:
Toxic flammable liquid, insoluble or very slightly soluble in water. Keep away from heat. Keep away from sources of ignition.
Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container.
Do not touch spilled material. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States] TWA: 50 (ppm) from ACGIH (TLV) [United States]
SKIN TWA: 100 STEL: 150 from NIOSH [United States] TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States] Consult
local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweet, pungent, Benzene-like.

Taste: Not available.

Molecular Weight: 92.14 g/mole

Color: Colorless.

pH (1% soln/water): Not applicable.

Boiling Point: 110.6°C (231.1°F)

Melting Point: -95°C (-139°F)

Critical Temperature: 318.6°C (605.5°F)

Specific Gravity: 0.8636 (Water = 1)
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Vapor Pressure: 3.8 kPa (@ 25°C)

Vapor Density: 3.1 (Air = 1)

Volatility: Not available.

Odor Threshold: 1.6 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Soluble in diethyl ether, acetone. Practically insoluble in cold water. Soluble in ethanol, benzene, chloroform, glacial acetic
acid, carbon disulfide. Solubility in water: 0.561 g/l @ 25 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, Tetranitromethane, Uranium Hexafluoride. Frozen
Bromine Trifluoride reacts violently with Toluene at -80 deg. C. Reacts chemically with nitrogen oxides, or halogens to form
nitrotoluene, nitrobenzene, and nitrophenol and halogenated products, respectively.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 636 mg/kg [Rat]. Acute dermal toxicity (LD50): 14100 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 440
24 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 50 mg/kg LCL [Rabbit] - Route: Inhalation; Dose: 55000
ppm/40min

Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in human. Embryotoxic and/or foetotoxic in animal.
May cause adverse reproductive effects and birth defects (teratogenic). May affect genetic material (mutagenic)

Special Remarks on other Toxic Effects on Humans:
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Acute Potential Health Effects: Skin: Causes mild to moderate skin irritation. It can be absorbed to some extent through
the skin. Eyes: Cauess mild to moderate eye irritation with a burning sensation. Splash contact with eyes also causes
conjunctivitis, blepharospasm, corneal edema, corneal abraisons. This usually resolves in 2 days. Inhalation: Inhalation
of vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal discharge. Inhalation of high
concentrations may affect behavior and cause central nervous system effects characterized by nausea, headache, dizziness,
tremors, restlessness, lightheadedness, exhilaration, memory loss, insomnia, impaired reaction time, drowsiness, ataxia,
hallucinations, somnolence, muscle contraction or spasticity, unconsciousness and coma. Inhalation of high concentration of
vapor may also affect the cardiovascular system (rapid heart beat, heart palpitations, increased or decreased blood pressure,
dysrhythmia, ), respiration (acute pulmonary edema, respiratory depression, apnea, asphyxia), cause vision disturbances
and dilated pupils, and cause loss of appetite. Ingestion: Aspiration hazard. Aspiration of Toluene into the lungs may cause
chemical pneumonitis. May cause irritation of the digestive tract with nausea, vomiting, pain. May have effects similar to that
of acute inhalation. Chronic Potential Health Effects: Inhalation and Ingestion: Prolonged or repeated exposure via inhalation
may cause central nervous system and cardiovascular symptoms similar to that of acute inhalation and ingestion as well liver
damage/failure, kidney damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidosis), brain damage, weight
loss, blood (pigmented or nucleated red blood cells, changes in white blood cell count), bone marrow changes, electrolyte
imbalances (Hypokalemia, Hypophostatemia), severe, muscle weakness and Rhabdomyolysis. Skin: Repeated or prolonged
skin contact may cause defatting dermatitis.

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 313 mg/l 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Fish (Blue Gill)]. 13 mg/l 96 hours [Fish
(Blue Gill)]. 56 mg/l 24 hours [Fish (Fathead minnow)]. 34 mg/l 96 hours [Fish (Fathead minnow)]. 56.8 ppm any hours [Fish
(Goldfish)].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Toluene UNNA: 1294 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Toluene California prop. 65 (no
significant risk level): Toluene: 7 mg/day (value) California prop. 65 (acceptable daily intake level): Toluene: 7 mg/day (value)
California prop. 65: This product contains the following ingredients for which the State of California has found to cause birth
defects which would require a warning under the statute: Toluene Connecticut hazardous material survey.: Toluene Illinois
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toxic substances disclosure to employee act: Toluene Illinois chemical safety act: Toluene New York release reporting list:
Toluene Rhode Island RTK hazardous substances: Toluene Pennsylvania RTK: Toluene Florida: Toluene Minnesota: Toluene
Michigan critical material: Toluene Massachusetts RTK: Toluene Massachusetts spill list: Toluene New Jersey: Toluene New
Jersey spill list: Toluene Louisiana spill reporting: Toluene California Director's List of Hazardous Substances.: Toluene TSCA
8(b) inventory: Toluene TSCA 8(d) H and S data reporting: Toluene: Effective date: 10/04/82; Sunset Date: 10/0/92 SARA 313
toxic chemical notification and release reporting: Toluene CERCLA: Hazardous substances.: Toluene: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. R20- Harmful by inhalation. S16- Keep away from sources of ignition - No smoking. S25- Avoid
contact with eyes. S29- Do not empty into drains. S33- Take precautionary measures against static discharges.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:30 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Xylenes MSDS

Section 1: Chemical Product and Company Identification

Product Name: Xylenes

Catalog Codes: SLX1075, SLX1129, SLX1042, SLX1096

CAS#: 1330-20-7

RTECS: ZE2100000

TSCA: TSCA 8(b) inventory: Xylenes

CI#: Not available.

Synonym:   Xylenes; Dimethylbenzene; xylol;
methyltoluene

Chemical Name: Xylenes (o-, m-, p- isomers)

Chemical Formula: C6H4(CH3)2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Xylenes 1330-20-7 100

Toxicological Data on Ingredients: Xylenes: ORAL (LD50): Acute: 4300 mg/kg [Rat]. 2119 mg/kg [Mouse]. DERMAL
(LD50): Acute: &gt;1700 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, kidneys, liver,
mucous membranes, bone marrow, central nervous system (CNS). Repeated or prolonged exposure to the substance can
produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 464°C (867.2°F)

Flash Points: CLOSED CUP: 24°C (75.2°F). (Tagliabue.) OPEN CUP: 37.8°C (100°F).

Flammable Limits: LOWER: 1% UPPER: 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks, of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Vapors may travel to source of ignition and flash back.

Special Remarks on Explosion Hazards:
Vapors may form explosive mixtures with air. Containers may explode when heated. May polymerize explosively when heated.
An attempt to chlorinate xylene with 1,3-Dichloro-5,5-dimethyl-2,4-imidazolidindione (dichlorohydrantoin) caused a violent
explosion

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
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areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as oxidizing agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 100 (ppm) [Canada] TWA: 435 (mg/m3) [Canada] TWA: 434 STEL: 651 (mg/m3) from ACGIH (TLV) [United States]
TWA: 100 STEL: 150 (ppm) from ACGIH (TLV) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish.

Taste: Not available.

Molecular Weight: 106.17 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.

Boiling Point: 138.5°C (281.3°F)

Melting Point: -47.4°C (-53.3°F)

Critical Temperature: Not available.

Specific Gravity: 0.864 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.7 (Air = 1)

Volatility: Not available.

Odor Threshold: 1 ppm
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Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Insoluble in cold water, hot water. Miscible with absolute alcohol, ether, and many other organic liquids.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatibles

Incompatibility with various substances: Reactive with oxidizing agents, acids.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Store away from acetic acid, nitric acid, chlorine, bromine, and fluorine.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2119 mg/kg [Mouse]. Acute dermal toxicity (LD50): >1700 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
5000 4 hours [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. May cause damage to the following organs: blood,
kidneys, liver, mucous membranes, bone marrow, central nervous system (CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals:
Lowest Lethal Dose: LDL [Human] - Route: Oral; Dose: 50 mg/kg LCL [Man] - Route: Oral; Dose: 10000 ppm/6H

Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in animal. Embryotoxic and/or foetotoxic in animal.
May cause adverse reproductive effects (male and femael fertility (spontaneous abortion and fetotoxicity)) and birth defects
based animal data.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. Can be absorbed through skin. Eyes: Causes eye irritation.
Inhalation: Vapor causes respiratory tract and mucous membrane irritation. May affect central nervous system and behavior
(General anesthetic/CNS depressant with effects including headache, weakness, memory loss, irritability, dizziness, giddiness,
loss of coordination and judgement, respiratory depression/arrest or difficulty breathing, loss of appetite, nausea, vomiting,
shivering, and possible coma and death). May also affects blood, sense organs, liver, and peripheral nerves. Ingestion: May
cause gastrointestinal irritation including abdominal pain, vomiting, and nausea. May also affect liver and urinary system/
kidneys. May cause effects similar to those of acute inhalation. Chronic Potential Health Effects: Chronic inhalation may affect
the urinary system (kidneys) blood (anemia), bone marrow (hyperplasia of bone marrow) brain/behavior/Central Nervous
system. Chronic inhalation may alsocause mucosal bleeding. Chronic ingestion may affect the liver and metabolism (loss of
appetite) and may affect urinary system (kidney damage)
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Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Xylenes UNNA: 1307 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Xylenes Illinois chemical safety act: Xylenes New York acutely hazardous
substances: Xylenes Rhode Island RTK hazardous substances: Xylenes Pennsylvania RTK: Xylenes Minnesota: Xylenes
Michigan critical material: Xylenes Massachusetts RTK: Xylenes Massachusetts spill list: Xylenes New Jersey: Xylenes New
Jersey spill list: Xylenes Louisiana spill reporting: Xylenes California Director's List of Hazardous Substances: Xylenes TSCA
8(b) inventory: Xylenes SARA 302/304/311/312 hazardous chemicals: Xylenes SARA 313 toxic chemical notification and
release reporting: Xylenes CERCLA: Hazardous substances.: Xylenes: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R10- Flammable. R21- Harmful in contact with skin. R36/38- Irritating to eyes and skin. S2- Keep out of the reach of children.
S36/37- Wear suitable protective clothing and gloves. S46- If swallowed, seek medical advice immediately and show this
container or label.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h



p. 6

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 12:54 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Chromium oxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Chromium oxide

Catalog Codes: SLC2284

CAS#: 1308-38-9

RTECS: GB6475000

TSCA: TSCA 8(b) inventory: Chromium oxide

CI#: Not available.

Synonym:   Chromium Oxide greens; Chromium Oxide
Green Powder; Chromium Sesquioxide; Green Chromium
(III) Oxide powder; C.I. Pigment Gren 17; C.I. Number
77288; Dichromium trioxide

Chemical Name: Chromium Oxide

Chemical Formula: Cr2O3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Chromium oxide 1308-38-9 100

Toxicological Data on Ingredients: Chromium oxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.

Potential Chronic Health Effects:
Hazardous in case of inhalation. Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: A4
(Not classifiable for human) by ACGIH, 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for
mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to upper respiratory tract, skin. Repeated or prolonged exposure to the
substance can produce target organs damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:
A small amount (less than 0.1% as Cr) of reversion to hexavalent chromium may occur if this product is exposed to elevated
temperatures.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Chlorine trifluoride reacts violently with Chromium oxide producing flame.

Special Remarks on Explosion Hazards: Contact between glycerol and Chromium oxide may produce explosion.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep locked up.. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid contact with skin
and eyes. Keep away from incompatibles such as oxidizing agents.

Storage:
Hygroscopic. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 25°C (77°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 (mg(Cr)/m) from ACGIH (TLV) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid. Powdered solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 151.99 g/mole

Color: Green. (Dark.)

pH (1% soln/water): Not applicable.

Boiling Point: 4000°C (7232°F)

Melting Point: 2435°C (4415°F)

Critical Temperature: Not available.

Specific Gravity: 5.21 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Insoluble in cold water, acetone, and alcohol. Slightly soluble in acids, and alkalies.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Turns brown on heating, but reverts to green color on cooling. Can react with molten alkali at very high
temperatures under oxidizing conditions. May react with Chlorine trifluoride, lithium, nitroalkanes, oxygen difluoride, rubidium
acetylide, and other strong oxidizers. A vigorous reaction occurs between oxygen difluoride and chromium oxide. Chromium
(III) compounds are reduced to Chromium (II) compounds by hypophosphites, concentrated perchloric acid, sodium
bismuthate, permanganate, electrolysis, reducing metals such as zinc, magnesium and aluminum in acid solution. In basic
solution, Cr(III) is readily oxidized to CrO4(-2) by hypclorite, hyprobromite, peroxide, and oxygen under pressure at high
temperature. Chromium oxide and rubidium acetylide react exothermically.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. May cause damage to
the following organs: upper respiratory tract, skin.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May cause cancer (tumorigenic) based on animal data.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: May cause skin irritation. Eyes: May cause eye irritation. Inhalation: May cause
respiratory tract irritation. Ingestion: May cause gastrointestinal tract irritation. Chronic Potential Health Effects: Skin: May
cause sensitization dermatitis Inhalation: Contains trivalent chromium compound. As noted by ACGHI, in their publication,
"Documentation of Threshold Limit Values" repeated and prolonged exposures may cause delayed effects involving the
respiratory system such as chronic bronchitis, pneumoconiosis.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
Massachusetts RTK: Chromium oxide New Jersey: Chromium oxide TSCA 8(b) inventory: Chromium oxide SARA 313 toxic
chemical notification and release reporting: Chromium oxide CERCLA: Hazardous substances.: Chromium oxide

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
R36/38- Irritating to eyes and skin. R40- Possible risks of irreversible effects. S2- Keep out of the reach of children. S36/37-
Wear suitable protective clothing and gloves. S46- If swallowed, seek medical advice immediately and show this container or
label.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 04:55 PM
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Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.



p. 1

          0
          3           1

He a lt h

Fire

Re a c t iv it y

Pe rs o n a l
Pro t e c t io n

3

0

0

 J

Material Safety Data Sheet
Chromium Trioxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Chromium Trioxide

Catalog Codes: SLC2068, SLC3859

CAS#: 1333-82-0

RTECS: GB6650000

TSCA: TSCA 8(b) inventory: Chromium Trioxide

CI#: Not available.

Synonym:   Chromium (VI) Oxide; Chromic anhydride;
Chromium (6+) Trioxide; Monochromium trioxide

Chemical Name: Chromium Trioxide

Chemical Formula: CrO3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Chromium Trioxide 1333-82-0 100

Toxicological Data on Ingredients: Chromium Trioxide: ORAL (LD50): Acute: 80 mg/kg [Rat]. 127 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case
of skin contact (corrosive, permeator), of eye contact (corrosive). Slightly hazardous in case of skin contact (sensitizer).
The amount of tissue damage depends on length of contact. Eye contact can result in corneal damage or blindness. Skin
contact can produce inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or respiratory
tract, characterized by burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking,
unconsciousness or death. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by inhalation may
cause respiratory irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant). CARCINOGENIC EFFECTS: Classified A1 (Confirmed
for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.
Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available.

http://www.sciencelab.com/
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The substance may be toxic to kidneys, liver, gastrointestinal tract, upper respiratory tract, skin, eyes. Repeated or prolonged
exposure to the substance can produce target organs damage. Repeated exposure of the eyes to a low level of dust can
produce eye irritation. Repeated skin exposure can produce local skin destruction, or dermatitis. Repeated inhalation of dust
can produce varying degree of respiratory irritation or lung damage. Repeated exposure to a highly toxic material may produce
general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of combustible materials of organic materials

Explosion Hazards in Presence of Various Substances:
Explosive in presence of open flames and sparks, of heat, of organic materials. Non-explosive in presence of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Arsenic reacts with Chromium trioxide with incandescence. A violent reaction or flaming is likely in the reaction of chromium
oxide and aluminum powder. Benzene ignites on contact with chromium trioxide. Reacts with Sodium or Potassium with
incandescence. A mixture of chromium trioxide, and sulfur ignites on warming. Ignites on contact with alcohols, acetic
anhydride + tetrahydronaphthalene, acetone, butanol, chromium (II) sulfide, cyclohexanol, dimethyl formamide, ethanol,
ethylene glycol, methanol, 2-propanol, pyridine. Contact with combustible or organic materials may cause fire.
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Special Remarks on Explosion Hazards:
An explosion can occur when Chromium trioxide is mixed with potassium ferricyanide when dust is ignited by a spark.
Chromium trioxide + potassium permanganate will explode. Can react explosively with acetic anhydride + heat,
acetic acid + heat,, ethyl acetate, isoamyl alcohol, benzaldehyde, benzene, benzylthylaniline, butraldehyde, 1,3-
dimethylhexahydropyrimidone, diethyl ether, ethyl acetate, isopropyl acetate, methyl dioxane, pelargonic acid, pentyl acetate,
phosphorus + heat, propionaldehyde, and other organic materials or solvents.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with
a dilute solution of sodium carbonate.

Large Spill:
Oxidizing material. Corrosive solid. Poisonous solid. Stop leak if without risk. Do not get water inside container. Avoid contact
with a combustible material (wood, paper, oil, clothing...). Keep substance damp using water spray. Do not touch spilled
material. Use water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for
assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Do
not ingest. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as combustible materials, organic materials, metals, acids, alkalis.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to
avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling
this product.

Exposure Limits:
TWA: 0.05 (mg(Cr)/m) from ACGIH (TLV) [United States] Inhalation CEIL: 0.1 (mg(Cr)/m) from OSHA (PEL) [United States]
Inhalation TWA: 0.001 (mg(Cr)/m) from NIOSH [United States] Inhalation Consult local authorities for acceptable exposure
limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Solid. (Flakes solid. Powdered solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 99.99 g/mole

Color: Red. (Dark.)

pH (1% soln/water): 1.1 [Acidic.]

Boiling Point: Decomposes.

Melting Point: 197°C (386.6°F)

Critical Temperature: Not available.

Specific Gravity: Density: 2.7 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in cold water, hot water. Soluble in diethyl ether. Soluble in ethyl alcohol, nitric acid, acetic acid, acetone, and
sulfuric acid. Solubility in water: 61.7 g/100 ml water @ 0 deg. C; 67.45 g/100 ml water @ 100 deg. C

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, dust generation, excess heat

Incompatibility with various substances: Reactive with combustible materials, organic materials, metals, acids, alkalis.

Corrosivity: Not available.

Special Remarks on Reactivity:
Hygroscopic. Incompatible with alcohol, spirit nitrous ether, almost every organic substance, bromides, chlorides, iodides,
hypophosphites, sulfites, sulfides, methanol, furfuryl, ethylene glycol, glycerol, bromine pentafluoride, hydrogen sulfide,
butanol, isobutanol, acetaldehyde, propionaldehyde, butylaldehyde, benzaldehyde, benzene, perlargonic acid, isopropyl
acetate, pentyl acetate, methyldioxane, dimethyldioxane, acetone, benzylethlyaniline, oils, greases or any easily oxidizable
material. Acetylene is oxidized violently. Reacts violently with diethyl ether. It will reactly violently with naphthalene, camphor,
glycerol, or turpentine. It will ignite ethy alcohol. Selenium reacts violently with Chromium Trioxide. Can react violently with
most metal powders, ammonia, ammonium salts, phosphorus, sulfur, acids, finely divided organic compounds, flammable
liquids.

Special Remarks on Corrosivity:
Corrosive because of oxidizing potency. Corrosive to some metals

Polymerization: Will not occur.

Section 11: Toxicological Information
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Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 80 mg/kg [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, gastrointestinal tract, upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (irritant), of ingestion, .
Hazardous in case of skin contact (corrosive, permeator), of eye contact (corrosive). Slightly hazardous in case of skin contact
(sensitizer).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose LDL [Rat] - Route: Skin; Dose: 55 mg/kg

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (effects on fertility: fetotoxicity or post-implantation mortality) and birth defects. May
affect genetic material (mutagenic). May cause cancer (tumorigenic). Epidemiological studies indicate long term exposure to
dusts and mists at levels above the current PEL in chrome processing is associated with increases in respiratory tract cancer
in man.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation and possible burns. Contact with broken skin may lead to formation
of firmly marginated "chrome sores." May cause allergic contact dermatitis. Dermal absorption of large amounts may affect
behavior and may result in kidney failure Eyes: Causes eye irritation. May cause severe damage including burns and
blindness. Inhalation: Causes irritation of the respiratory tract. May cause severe burns of the nasal septum and respiratory
tract, perforation of the nasal septum, congestion, and pulmonary edema. Ingestion: Causes gastrointestinal tract irritation
with violent epigrastic pain, nausea, vomiting and severe diarrhea. May cause tissue destruction resulting in hemorrhaging,
circulatory collapse, unconciousness and possible death. May affect respiration (cyanosis), blood (anemia, thrombocytopenia)
May cause kidney failure and liver damage. Chronic Potential Health Effects: Skin: Repeated or prolonged skin contact may
cause "chrome sores" on skin (especially broken skin). Eyes: Repeated or prolonged eye contact may cause conjunctivitis.
Inhalation: Repeated or prolonged inhalation may cause chronic respiratory tract irritation with chronic rhinitis, hyperemia,
chronic catarrh, congestion of the larynx, inflammation of the larynx, polyps of the upper respiratory tract, chronic inflammation
of the lungs, emphysema, tracheitis, chronic bronchitis, chronic pharyngitis, bronchopneumonia, ulceration and perforation of
the nasal septum. Ingestion: Repeated or prolonged ingestion may cause nausea, vomiting, loss of appetite, kidney damage,
inflammation of the liver or even hepatitis with jaundice, leukocytosis, leukopenia, monocytosis, and eosinophilia

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information
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DOT Classification:
CLASS 5.1: Oxidizing material. Class 8: Corrosive material

Identification: : Chromium Trioxide, Anhydrous UNNA: 1463 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Chromium Trioxide California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Chromium Trioxide Connecticut hazardous material survey.: Chromium Trioxide
Rhode Island RTK hazardous substances: Chromium Trioxide Pennsylvania RTK: Chromium Trioxide Massachusetts
RTK: Chromium Trioxide Massachusetts spill list: Chromium Trioxide New Jersey: Chromium Trioxide New Jersey spill list:
Chromium Trioxide TSCA 8(b) inventory: Chromium Trioxide TSCA 6 final risk management: Chromium Trioxide TSCA 8(a)
IUR: Chromium Trioxide TSCA 12(b) annual export notification: Chromium Trioxide

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS C: Oxidizing material. CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS
D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive solid.

DSCL (EEC):
R8- Contact with combustible material may cause fire. R25- Toxic if swallowed. R35- Causes severe burns. R43- May
cause sensitization by skin contact. R49- May cause cancer by inhalation. R50/53- Very toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic environment. S45- In case of accident or if you feel unwell, seek medical
advice immediately (show the label where possible). S53- Avoid exposure - obtain special instructions before use. S60- This
material and its container must be disposed of as hazardous waste. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information
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References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 04:55 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.



 

OSHA/EPA Occupational Chemical Database 
Chemical Identification 
Chemical Name: 2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN 
CAS #: 1746-01-6 UN No: 2811 Formula: C12H4Cl4O2 
Synonyms: Dioxin; Dioxine; TCDBD; TCDD; 2,3,7,8-TCDD [Note: Formed during past production of 2,4,5-
trichlorophenol, 2,4,5-T & 2(2,4,5-trichlorophenoxy)propionic acid.] 
 

Physical Properties 
Physical Description: Colorless to white, crystalline solid. [Note: Exposure may occur through contact at 
previously contaminated worksites.] 

BP: Decomposes MW: 322.0 LEL: NA NFPA Fire Rating: NA 

FRZ/MLT: MLT: 581ºF VP: (77ºF): 0.000002 
mmHg UEL: NA NFPA Health Rating: NA 

FP: NA VD: NA  NFPA Reactivity Rating: NA 

Sp. GR: NA IP: NA  NFPA Sp. Inst.: NA 

 

Exposure Limits 
OSHA NIOSH Related Information 

PEL-TWA ppm: NA REL-TWA ppm: NA AIHA Emergency 
Response Planning 
Guidelines - ERPG-
1/ERPG-2/ERPG-3:  
NA 

PEL-TWA mg/m3: NA REL-TWA mg/m3: NA 

PEL-STEL ppm: NA REL-STEL ppm: NA 

PEL-STEL mg/m3: NA REL-STEL mg/m3: NA 

PEL-C ppm: NA REL-C ppm: NA 

PEL-C mg/m3: NA REL-C mg/m3: NA Carcinogen 
Classifications: IARC-1, 
NIOSH-Ca, NTP-K Skin Notation: No Skin Notation: No 

Notes: NA 
Notes: CARCINOGEN (Ca); REDUCE 
EXPOSURE TO LOWEST FEASIBLE 
CONCENTRATION 

 IDLH ppm: NA 

 IDLH mg/m3: NA 

 IDLH Notes: Ca 

 

NIOSH Pocket Guide to Chemical Hazards (Current through June 2006) 

2,3,7,8-Tetrachloro-dibenzo-p-dioxin CAS: 1746-01-6 

Formula: C12H4Cl4O2 RTECS: HP3500000 

Synonyms & Trade Names: Dioxin; Dioxine; TCDBD; TCDD; 2,3,7,8-TCDD DOT ID & Guide: NA 
Exposure Limits 

NIOSH REL: Ca See Appendix A OSHA PEL: none 

IDLH: Ca [N.D.] Conversion: NA 
Physical Description 

Colorless to white, crystalline solid. [Note: Exposure may occur through contact at previously contaminated 



worksites.] 

MW: 322.0 BP: Decomposes MLT: 581F Sol: 0.00000002% 

VP(77F): 
0.000002 mmHg 

IP: ? RGasD: NA Sp.Gr: ? 

Fl.P: ? UEL: ? LEL: ? MEC: NA 

NA (See flammable and combustible liquid classes) 
Incompatibilities & Reactivities 

UV light (decomposes) 
Measurement Methods 

None available 
Personal Protection & Sanitation First Aid 

Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contam/Daily 
Remove: When wet or contam 
Change: Daily 
Provide: Eyewash, Quick drench 

Eye: Irr immed 
Skin: Soap flush immed 
Breath: Resp support 
Swallow: Medical attention immed  
(See procedures) 

NIOSH Respirator Recommendations 

NIOSH : SCBAF:PD,PP/SAF:PD,PP:ASCBA Escape: GMFOVHiE/SCBAE 
(See symbols and codes) 
Exposure Routes 

Inh Abs Ing Con 
Symptoms 

Irrit eyes; allergic derm, chloracne; porphyria; GI dist; possible repro, terato effects; in animals: liver, 
kidney damage; hemorr; [carc] 
(See abbreviations) 
Target Organs 

Eyes, skin, liver, kidneys, repro sys 
(See abbreviations) 

 

DOT Emergency Response Guidebook (ERG 2004) 
Guide Number: 154 
154 Substances - Toxic and/or Corrosive (Non-Combustible) 
POTENTIAL HAZARDS 
HEALTH 
*       TOXIC; inhalation, ingestion, or skin contact with material may cause 
        severe injury or death. 
*       Contact with molten substance may cause severe burns to skin and eyes. 
*       Avoid any skin contact. 
*       Effects of contact or inhalation may be delayed. 
*       Fire may produce irritating, corrosive and/or toxic gases. 
*       Runoff from fire control or dilution water may be corrosive and/or 
        toxic and cause pollution. 
FIRE OR EXPLOSION 
*       Non-combustible, substance itself does not burn but may decompose upon 
        heating to produce corrosive and/or toxic fumes. 
*       Some are oxidizers and may ignite combustibles (wood, paper, oil, 
        clothing, etc.). 
*       Contact with metals may evolve flammable hydrogen gas. 
*       Containers may explode when heated. 
PUBLIC SAFETY 
*       CALL Emergency Response Telephone Number on Shipping Paper first. If 

http://www.setonresourcecenter.com/msdshazcom/htdocs/workplace_chemicals/abbrev.htm#flamm�
http://www.setonresourcecenter.com/msdshazcom/htdocs/workplace_chemicals/abbrev.htm#firstaid�
http://www.setonresourcecenter.com/msdshazcom/htdocs/workplace_chemicals/abbrev.htm#respirator�
http://www.setonresourcecenter.com/msdshazcom/htdocs/workplace_chemicals/abbrev.htm#symptoms�
http://www.setonresourcecenter.com/msdshazcom/htdocs/workplace_chemicals/abbrev.htm#symptoms�


        Shipping Paper not available or no answer, refer to appropriate 
        telephone number listed on the inside back cover. 
*       Isolate spill or leak area immediately for at least 25 to 50 meters 
        (80 to 160 feet) in all directions. 
*       Keep unauthorized personnel away. 
*       Stay upwind. 
*       Keep out of low areas. 
*       Ventilate enclosed areas. 
PROTECTIVE CLOTHING 
*       Wear positive pressure self-contained breathing apparatus (SCBA). 
*       Wear chemical protective clothing which is specifically recommended by 
        the manufacturer. It may provide little or no thermal protection. 
*       Structural firefighters' protective clothing provides limited 
        protection in fire situations ONLY; it is not effective in spill 
        situations. 
EVACUATION 
Spill 
*       See the Table of Initial Isolation and Protective Action Distances for 
        highlighted substances. For non-highlighted substances, increase, in 
        the downwind direction, as necessary, the isolation distance shown 
        under PUBLIC SAFETY. 
Fire 
*       If tank, rail car or tank truck is involved in a fire, ISOLATE for 
        800 meters (1/2 mile) in all directions; also, consider initial 
        evacuation for 800 meters (1/2 mile) in all directions. 
EMERGENCY RESPONSE 
FIRE 
Small Fires 
*       Dry chemical, CO2 or water spray. 
Large Fires 
*       Dry chemical, CO2, alcohol-resistant foam or water spray. 
*       Move containers from fire area if you can do it without risk. 
*       Dike fire control water for later disposal; do not scatter the 
        material. 
Fire involving Tanks or Car/Trailer Loads 
*       Fight fire from maximum distance or use unmanned hose holders or 
        monitor nozzles. 
*       Do not get water inside containers. 
*       Cool containers with flooding quantities of water until well after 
        fire is out. 
*       Withdraw immediately in case of rising sound from venting safety 
        devices or discoloration of tank. 
*       ALWAYS stay away from tanks engulfed in fire. 
SPILL OR LEAK 
*       ELIMINATE all ignition sources (no smoking, flares, sparks or flames 
        in immediate area). 
*       Do not touch damaged containers or spilled material unless wearing 
        appropriate protective clothing. 
*       Stop leak if you can do it without risk. 
*       Prevent entry into waterways, sewers, basements or confined areas. 
*       Absorb or cover with dry earth, sand or other non-combustible material 
        and transfer to containers. 
*       DO NOT GET WATER INSIDE CONTAINERS. 
FIRST AID 
*       Move victim to fresh air. 
*       Call 911 or emergency medical service. 
*       Apply artificial respiration if victim is not breathing. 
*       Do not use mouth-to-mouth method if victim ingested or inhaled the 
        substance; induce artificial respiration with the aid of a pocket mask 
        equipped with a one-way valve or other proper respiratory medical 
        device. 
*       Administer oxygen if breathing is difficult. 



*       Remove and isolate contaminated clothing and shoes. 
*       In case of contact with substance, immediately flush skin or eyes with 
        running water for at least 20 minutes. 
*       For minor skin contact, avoid spreading material on unaffected skin. 
*       Keep victim warm and quiet. 
*       Effects of exposure (inhalation, ingestion or skin contact) to 
        substance may be delayed. 
*       Ensure that medical personnel are aware of the material(s) involved, 
        and take precautions to protect themselves. 

 

Additional Emergency Response Information (CAMEO Data) 
Non-fire Spill Response: SMALL SPILLS AND LEAKAGE: If you spill this chemical, FIRST REMOVE ALL 
SOURCES OF IGNITION, then dampen the solid spill material with toluene, then using absorbent paper 
transfer the dampened material to a suitable container. Use absorbent paper dampened with toluene to pick 
up any remaining material. Your contaminated clothing and absorbent paper should be sealed in a vapor-
tight plastic bag for eventual disposal. Solvent-wash all contaminated surfaces with toluene followed by 
washing with a soap and water solution. Do not reenter the contaminated area until the Safety Officer (or 
other responsible person) has verified that the area has been properly cleaned.STORAGE PRECAUTIONS: 
You should protect this container from damage. Store at room temperature and protect from light. Allow 
only your most experienced personnel access to this aliquot. (NTP, 1992) 

Firefighting: Fires involving this material can be controlled with a dry chemical, carbon dioxide or Halon 
extinguisher. (NTP, 1992) 

Reactivity: STABILITY: This chemical undergoes slow photochemical degradation and slow bacterial 
degradation. It is extremely stable but is chemically degraded by temperature in excess of 932 F or by 
irradiation with ultraviolet light under certain conditions. Photodecomposition is negligible in aqueous 
solutions. Solutions of this chemical in water, DMSO, 95% ethanol or acetone should be stable for 24 hours 
when protected from light.REACTIVITY: This chemical is changed chemically when exposed as solutions in 
iso-octane or n-octanol to ultraviolet light. It undergoes catalytic perchlorination. (NTP, 1992) 

First Aid: EYES: First check the victim for contact lenses and remove if present. Flush victim's eyes with 
water or normal saline solution for 20 to 30 minutes while simultaneously calling a hospital or poison control 
center. Do not put any ointments, oils, or medication in the victim's eyes without specific instructions from 
a physician. IMMEDIATELY transport the victim after flushing eyes to a hospital even if no symptoms (such 
as redness or irritation) develop. SKIN: IMMEDIATELY flood affected skin with water while removing and 
isolating all contaminated clothing. Gently wash all affected skin areas thoroughly with soap and water. 
IMMEDIATELY call a hospital or poison control center even if no symptoms (such as redness or irritation) 
develop. IMMEDIATELY transport the victim to a hospital for treatment after washing the affected areas. 
INHALATION: IMMEDIATELY leave the contaminated area; take deep breaths of fresh air. IMMEDIATELY call 
a physician and be prepared to transport the victim to a hospital even if no symptoms (such as wheezing, 
coughing, shortness of breath, or burning in the mouth, throat, or chest) develop. Provide proper 
respiratory protection to rescuers entering an unknown atmosphere. Whenever possible, Self-Contained 
Breathing Apparatus (SCBA) should be used; if not available, use a level of protection greater than or equal 
to that advised under Protective Clothing. INGESTION: If the victim is conscious and not convulsing, give 1 
or 2 glasses of water to dilute the chemical and IMMEDIATELY call a hospital or poison control center. 
Generally, the induction of vomiting is NOT recommended outside of a physician's care due to the risk of 
aspirating the chemical into the victim's lungs. However, if the victim is conscious and not convulsing and if 
medical help is not readily available, consider the risk of inducing vomiting because of the high toxicity of 
the chemical ingested. Ipecac syrup or salt water may be used in such an emergency. IMMEDIATELY 
transport the victim to a hospital. If the victim is convulsing or unconscious, do not give anything by mouth, 
ensure that the victim's airway is open and lay the victim on his/her side with the head lower than the 
body. DO NOT INDUCE VOMITING. IMMEDIATELY transport the victim to a hospital. OTHER: Since this 
chemical is a known or suspected carcinogen you should contact a physician for advice regarding the 
possible long term health effects and potential recommendation for medical monitoring. Recommendations 
from the physician will depend upon the specific compound, its chemical, physical and toxicity properties, 
the exposure level, length of exposure, and the route of exposure. (NTP, 1992) 
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Material Safety Data Sheet
Tetrachloroethylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Tetrachloroethylene

Catalog Codes: SLT3220

CAS#: 127-18-4

RTECS: KX3850000

TSCA: TSCA 8(b) inventory: Tetrachloroethylene

CI#: Not available.

Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil

Chemical Name: Ethylene, tetrachloro-

Chemical Formula: C2-Cl4

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Tetrachloroethylene 127-18-4 100

Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.

http://www.sciencelab.com/
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Ethereal.

Taste: Not available.

Molecular Weight: 165.83 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 121.3°C (250.3°F)

Melting Point: -22.3°C (-8.1°F)

Critical Temperature: 347.1°C (656.8°F)

Specific Gravity: 1.6227 (Water = 1)

Vapor Pressure: 1.7 kPa (@ 20°C)

Vapor Density: 5.7 (Air = 1)

Volatility: Not available.

Odor Threshold: 5 - 50 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.

Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.

Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other



p. 5

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Tetrachloroethylene UNNA: 1897 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: g

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:29 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Trichloroethylene

Catalog Codes: SLT3310, SLT2590

CAS#: 79-01-6

RTECS: KX4560000

TSCA: TSCA 8(b) inventory: Trichloroethylene

CI#: Not available.

Synonym:  

Chemical Formula: C2HCl3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Trichloroethylene 79-01-6 100

Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 420°C (788°F)

Flash Points: Not available.

Flammable Limits: LOWER: 8% UPPER: 10.5%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 131.39 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 86.7°C (188.1°F)

Melting Point: -87.1°C (-124.8°F)

Critical Temperature: Not available.

Specific Gravity: 1.4649 (Water = 1)

Vapor Pressure: 58 mm of Hg (@ 20°C)

Vapor Density: 4.53 (Air = 1)

Volatility: Not available.

Odor Threshold: 20 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.

Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:54 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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APPENDIX B 
  

HEALTH AND SAFETY FORMS 



 
 

 
 
   

   

TAILGATE SAFETY MEETING 
 

Project Name:   Date:  
Project Number:  Time: Start:             Stop:  
Location: Sheet: ___ of ___ 
Presented By:   
Topics Covered:    
 
 
 
I have reviewed the Site Health and Safety Plan for the _____________________ Site and 
understand the potential health and safety hazards at this operation and the emergency response 
procedures.  I agree to conduct all on-site work in conformity with the requirements of the 
Health and Safety Plan. 

 
NAME (print) SIGNATURE COMPANY 

   

   

   

   

   

   

   

   

   

   

   

Safety and Health Concerns Expressed during Meeting: 

 

 

Corrective Actions Taken or Planned: 
 

 

 
 
 



Case # ______________ 
Page 1 of 2 

 
 

 
 
   

   

INCIDENT AND INJURY REPORT 
This form must be completed and forwarded to Corporate Health and Safety within 24 hours of any incident/injury. 

For serious injuries, also complete page 2 and forward the entire form to Corporate Health and Safety by the end of the day. 

 
Employer Name: 
Employer Address:  
 
 
Employer Phone # Employers FAX # 
 

EMPLOYEE 
Name: Soc. Sec. # 
Home Address: 
 
County: Zip Code: 
Home Telephone: Date of Birth: Age: 
Occupation: (Job Title): Sex: Male □   Female □ 
Department: Married: Yes □   No □ 
How long employed:             Years           Mo. No. Children under 18 yrs. 

ACCIDENT/INJURY 
Project Name: Project Number: 
Address of Accident: 
 
County: Zip Code: 
Was accident on company property:  Yes □   No □ 
Date and Time of Injury: Date Reported: 
What was Employee doing when injured?  (Be specific – include tools, equipment, materials, or objects involved): 
 
 
How did the injury occur? (Describe the event that resulted in injury): 
 
 
Body Part injured and nature of injury (Be specific): 
 
Name of object or substance that directly injured the employee: 
 

MEDICAL 
First aid given by: 
Date of medical assistance: Was accident fatal? 
Name of medical provider: 
Address of medical provider: 
 
Diagnosis: 
If hospitalized, name and address of hospital: 
 
EMPLOYEE’S SIGNATURE: Date: 
PREPARER’S SIGNATURE: Date: 
SUPERVISOR’S SIGNATURE: Date: 
HEALTH & SAFETY SIGNATURE: Date: 



Page 2 of 2 
 
 

 
 
   

   

INCIDENT AND INJURY REPORT 
 

ACCIDENT INVESTIGATION AND FOLLOW-UP 
Provide additional information on what the employee was doing and how the injury occurred: 

 
 

Witness names (also addresses and phone numbers if not company personnel): 

 
What did the employee do or fail to do that caused or contributed to the accident? 

 
 
What caused or influenced the unsafe act? 

 
What condition of tools, equipment or the jobsite caused or contributed to the accident? 

 
What caused or influenced the unsafe condition? 

 
What action has been taken or is planned to prevent recurrence? 

 
Person(s) responsible for completion of the action: 

 
Target date: Actual completion date: 
Completed by: 

 
OFFICE USE ONLY 

Case Type:  First Aid   Medical   Restricted or Job Transfer   Days Away from Work  
OSHA Recordable:  Yes   No  
Worker’s Comp Claim Filed: Yes   No  Date Filed: 
Project Manager: 
Date lost work time began: 
Total days away from work: 
Date of restricted activity or job transfer: 
Total restricted/job transfer workdays: 
Date returned to full duty: 
 
 



 
 
 

 
 
   

   

REAL-TIME MONITORING INSTRUMENT 
CALIBRATION LOG 

 
Project Name: Project Number: 
Location: 
Instrument (s): 
Model Number(s): Serial Number(s): 
Calibration Gas(es): Concentration  

   
   
   
   

 
DATE TIME READING CALIBRATED BY COMMENTS 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
 
 

 
 
   

   

REAL-TIME MONITORING LOG 
Date: Person performing sampling: 

Project Name: Signature: 

Project No.:  

Time 
Monitoring Location 

(be specific) 

READINGS COMMENTS 
(Where was sample 

taken? e.g., 
breathing zone or 

other) and 
Duration of 
Monitoring

O2 
% 

LEL 
% 

NH3 
ppm 

Dust 
mg/m

3 

Noise 
dB 

Detect
or 

Tube 
(spec. 
tube) 

 
 

 
 
 
 

       

 
 

 
 
 
 

       

 
 

 
 
 
 

       

 
 

 
 
 
 

       

 
 

 
 
 
 

       

 
 
 
 

        

 
 
 
 

        

 
 
 
 

        

Real Time Instrument Calibration Log should accompany this form. 
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APPENDIX C 
 

EMERGENCY CONTACTS AND 
HOSPITAL ROUTE MAP 
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EMERGENCY NUMBERS 
Standard Chlorine Chemical Company Site 

Kearny, NJ 
 
Fire 

 
911 

 
Police  

 
911 

 
Ambulance 

 
911 

HOSPITAL - West Hudson Hospital 

                       206 Bergen Ave. 

                       Kearny, NJ 07032 

(201) 955-7040 
(emergency) 

 
Poison Control Center 

 
(800) 222-1222 

  

  

Key Environmental, Inc. - Health & Safety - John Francis (412) 279-3363 

(412) 527-1644 (c) 

  
 

DIRECTIONS TO EMERGENCY ROOM 
 
West Hudson Hospital        (201) 995-7000 
206 Bergen Avenue 
Kearny, NJ  07322 
 
Turn right onto Belleville Pike and follow west to Schuyler Avenue (near the cemetery), 
Turn left onto Schuyler Avenue at the cemetery, 
Follow Schuyler to Bergen Avenue, 
Turn right onto Bergen Avenue and follow approximately two blocks to the hospital. 
Approximately 4 miles (10 minutes) to hospital. 
 

UTILITY NUMBERS 
 
Call Before You Dig (Garden State Underground Plant Location 
Service) 

Public Service Electric and Gas 

 
800-272-1000 

 

800-436-7734 
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West Hudson Hospital        (201) 995-7000 
206 Bergen Avenue 
Kearny, NJ  07322 
 
Turn right onto Belleville Pike and follow west to Schuyler Avenue (near the cemetery), 
Turn left onto Schuyler Avenue at the cemetery, 
Follow Schuyler to Bergen Avenue, 
Turn right onto Bergen Avenue and follow approximately two blocks to the hospital. 
Approximately 4 miles (10 minutes) to hospital. 

  

SITE 

HOSPITAL 
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1.0 INTRODUCTION 
 

1.1 STATEMENT OF PURPOSE 
 
This document has been prepared by Key Environmental, Inc. (KEY) on behalf of the 
Performing Parties Group (Group) to present a Field Sampling Plan (FSP) for the Standard 
Chlorine Chemical Company (SCCC) Site located in Kearny, New Jersey.  Figure 1 provides a 
location map for the Site.  The Group is comprised of Beazer East, Inc. (Beazer), Cooper 
Industries, LLC (Cooper), Tierra Solutions, Inc., (Tierra) on behalf of Occidental Chemical 
Corporation (OCC), and Apogent Transition Corporation (Apogent). 
 
This FSP is a component of the overall Remedial Investigation/Focused Feasibility Study 
(RI/FFS) Work Plan for the SCCC Site.  The RI/FFS Work Plan has been prepared to address a 
specific requirement of a RI/FFS Statement of Work (SOW) prepared by the United States 
Environmental Protection Agency (USEPA).  The referenced SOW is provided as Appendix A 
of the Administrative Settlement Agreement and Order on Consent (AOC) for Remedial 
Investigation/Focused Feasibility Study for the SCCC Site effective May 3, 2013.  Specifically, 
this plan has been prepared to address the requirements listed in Section III of the USEPA 
RI/FFS SOW dated March 28, 2013 (Task 2 - RI/FFS Work Plan).This FSP presents the field 
procedures and data acquisition methods necessary for execution of the RI/FFS Work Plan. 
 
The FSP was prepared to be consistent as appropriate with the applicable components of the 
New Jersey Department of Environmental Protection (NJDEP) Field Sampling Procedures 
Manual (FSPM) dated August 2005, USEPA’s A Compendium of Superfund Field Operations 
Methods (CSFM) dated August 1987 and is complimented by other documents that outline the 
RI/FFS Work Plan implementation procedures including the Quality Assurance Project Plan 
(QAPP), and the Health and Safety Plan (HASP).  Applicable KEY Standard Operating 
Procedures (SOPs) are included in Attachment A and are referenced herein where appropriate.  
Where a discrepancy exists between an SOP and specific protocol included in this FSP, the 
procedure specified in the main body of the FSP takes precedence.  Where a discrepancy exists 
between the FSP and a specific protocol included in the FSPM, the procedure specified in the 
FSPM takes precedence.  Where a discrepancy exists between the FSPM and the CSFM, the 
CSFM will take precedence subject to sensitivity to the FSPM requirements.  Specifically, 
drilling method associated with sonic technology and quality assurance requirements associated 
with hexavalent chromium analysis were included as per NJDEP stipulations.   
 

1.2  SITE BACKGROUND 
 
A detailed discussion of Site information, including Site History, Physical Settings, and Site 
Characteristic Data is provided in Section 2.0 of the RI/FFS Work Plan.   
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1.3 DESCRIPTION OF REMEDIAL INVESTIGATION COMPONENTS 
 
Sections 4.0 and 5.0 of the RI/FFS provide descriptions of the various remedial investigation 
components.  The design data acquisition activities will focus on collection of data to support 
these RI/FFS components, which consist of the following: 
 

• Surface Soil Sampling and Analysis 
• DNAPL Delineation 
• Varved Clay Sampling and Analysis 

 
The plan locations of the RI/FFS delineation/sampling locations are shown on Figure 2.  The 
data acquisition procedures outlined in this FSP will focus on collection of data to support the 
preceding RI/FFS components. 
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2.0 SCOPE OF WORK OVERVIEW 
 
 
Section 5.0 of the RI/FFS Work Plan provides a detailed description of the data acquisition 
activities.  The scope of work, identifying the sample collection locations, descriptions, sample 
matrix, boring depth, sample depth, required analytical suite, sampling method, and intended use 
of the data is summarized in Table 1.  Figure 2 depicts planned boring and sample locations.  
Detailed procedures for various aspects for the data acquisition activities are provided in the 
remainder of this FSP.   
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3.0 SOIL SAMPLING PROCEDURES 
 
 
This section presents the procedures for surface and subsurface soil sampling.  Soil samples will 
be obtained from borings advanced into the unconsolidated materials at the Site.  All drilling 
activities will be performed by New Jersey-licensed well drillers under the direction of a 
qualified geologist or engineer.  All necessary drilling permits required by N.J.S.A. 58:4A-14 
will be obtained.  Prior to any intrusive work, underground structures including tanks, septic 
systems, and utilities will be identified in accordance with KEY SOP No. 02.  The remainder of 
this section discusses the boring operations and sampling procedures in detail.   
 

3.1 PILOT HOLES IN INTERIM REMEDIAL MEASURES (IRM) AREAS 
 
The proposed soil borings on the SCCC Site are located in areas where IRM coverings have been 
constructed.  IRM coverings at the SCCC Site in the proposed boring locations include the 
following:  
 

• Paved IRM consisting of a porous geotextile overlain by four (4) to six (6)-inches of 
coarse aggregate overlain by approximately 4 inches of asphalt, 

• Aggregate-Covered IRM consisting of four (4) to six (6)-inches of coarse aggregate 
overlain by sandwich layer of geotextile-geomembrane-geotextile overlain by six (6) 
to 12-inches of coarse aggregate,  

• Six (6) inches of aggregate with porous geotextile above and below, overlain by zero 
(0) to one (1) foot of fill/stone. 

 
Two (2) of the proposed soil borings (D-26 & D-27) on the Seaboard site are located in areas 
where surface grading material and capillary break cover materials have been constructed.  The 
materials at the Seaboard site on the above referenced boring locations include the following: 
 

• At boring location D-26, six (6) inches of aggregate with porous geotextile above and 
below, overlain by zero (0) to one (1) foot of processed dredge materials (PDM). 

• At boring location D-27, six (6) inches of aggregate with porous geotextile above and 
below, overlain by one (1) to three (3) foot of PDM. 

 
Pilot hole procedures are as follows: 
 

• Where aggregate-covered IRM exists, hand excavate the aggregate to the first layer of 
geotextile.  The diameter of the excavation shall be one (1)-foot larger than the 
diameter of the tooling that will be used for advancing the borehole.  If pavement is 
present, it will be saw cut.  Aggregate removed from the excavation will be stockpiled 
on polyethylene sheeting away from the borehole.  The excavated pavement will be 
collected in bulk containers for disposal off-site.  Instances where PDM and capillary 
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break are present, the outer casing will be driven below the capillary break (sealed in 
the meadow mat) and remain throughout the duration of the boring installation.  The 
casing will prevent intermingling of PDM and gravel and allow for a controlled 
backfill and replacement of capillary break material during backfill activities.  
Replacement of the capillary break is discussed in Section 3.4. 

• Carefully cut each layer of geotextile and/or geomembrane with a utility knife. 

• Continue excavation of aggregate until original pavement or soil is reached and 
stockpile aggregate on a separate polyethylene sheet. 

• Drive appropriate size casing (precut to length) six (6)-inches into the ground 
immediately below IRM covering, if present, using casing driver.  Alternatively, 
casings required as part of certain drilling methods may be used.  This casing will 
keep the excavated hole open and will serve as a conduit for soil cuttings, thereby 
keeping potential subsurface contamination from coming in contact with the IRM 
covering.  The casing will also protect the geomembrane and/or geotextile layer, 
where present.  

• Place a four (4)-foot by eight (8)-foot sheet of plywood staging, or a 10 foot x 10 foot 
30 mil polyethylene sheeting around the borehole.  This staging will keep drill 
cuttings from contacting the IRM covering. 

• Advance borehole using methods outlined in Section 3.2. 

• After necessary information and/or samples have been collected, repair IRM using 
methods outlined in Section 3.4.2 or 3.4.3, as appropriate. 

All excavated material shall be stockpiled on polyethylene sheeting away from the borehole, and 
after the soil boring is abandoned, the IRM covering shall be repaired as appropriate.   
 

3.2 DRILLING METHODS 
 
Drilling methods for subsurface soil sampling are discussed in detail in KEY SOP No. 10 
(Attachment A).  Borings are not anticipated to penetrate more than 10 feet into the varved clay 
unit, therefore small diameter rods (e.g. 3 to 4 inch internal diameter, ID) will be advanced to the 
final depth of the boring.  Advancement of the tooling will be incremental to allow for collection 
of soil samples using core samplers or as specified in Section 3.3.1. 
 
A telescopic casing approach will be utilized during drilling through meadow mat and varved 
clay interfaces.  Based on this approach, a steel casing will be set in the borehole at the 
fill/meadow mat interface prior to penetrating deeper with the casing sealed at the fill/meadow 
mat interface with bentonite pellets or equivalent.  Approximately one (1) foot of bentonite seal 
will be established at the fill/meadow mat interface and allowed to hydrate for a minimum of 30 
minutes.  Subsequently, a second casing will be pushed from the inside of the first casing that 
will extend to the deep sand/varved clay interfaces.  This second casing will be sealed to the 
sand/varved clay interface in-place with bentonite pellets or equivalent as described above.  The 
bentonite medium will be allowed to hydrate for a minimum of 30 minutes before the boring is 
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advanced to its final depth.  The proposed approach for this investigation, including a modified 
direct push method of sonic drilling has the benefit of an outer casing that follows the inner core 
barrel after each sample is collected.  The outer casing facilitates maintenance of an open 
borehole and limits the possibility of downward migration of impacted materials.  This method 
also eliminates cuttings and reduces the need for water during advancement, minimizing the 
amount of IDW generated during drilling activities. 
 

3.3 SOIL SAMPLE COLLECTION PROCEDURES 
 
Surface and subsurface soil sampling will be conducted according to the procedures presented in 
the following subsections and the applicable procedures specified in KEY SOP No. 32 and 33 
(Attachment A) respectively.   
 
3.3.1 Surface Sample Collection 
 
Surface core samples will be collected in accordance with ASTM Method D6282 for field and 
laboratory analysis.  Specific procedures to be followed are as follows: 

• For a four (4) to five (5) foot long direct-push coring barrel tool, advance initial 
length of core with polycarbonate liner to depth. 

• Override core barrel to equal depth with larger diameter outer casing. 

• Remove inner core barrel and extract the liner-contained sample onto observation 
area. 

• Immediately after the liner is cut open, the sample will be screened for the presence 
of VOCs, as described in KEY SOP No. 20 (Attachment A), by scanning the length 
of the core with a photoionization detector (PID) or a flame ionization detector (FID).  
The maximum sustained PID/FID reading will be recorded.   

• Record the percent recovery or the length of soil sample recovered.  

• Describe the soil samples recovered with regard to such characteristics as 
composition, color, stratification, and other pertinent information.  The majority of 
surficial fill material at the Site contains some amount of chromite ore processing 
residue (COPR).  COPR has several distinctive features generally not found in natural 
soil or in manmade fills originating from other sources.  To assist in the identification 
of COPR, the following description is provided: COPR is predominantly reddish in 
color (due to a high iron oxide concentration), but may exhibit a greenish or 
yellowish "blush" on the surface where chromium salts have migrated to the surface 
via capillary action or evapotranspiration, and have been left behind when the water 
evaporated.  The residue is typically coarsely granular, ranging in size from fine to 
medium sand-size particles to small gravel-sized particles.  The granules are also 
typically rounded and pitted, due to their slag origins (recrystallization of the material 
in air after processing typically produces rounded and pitted particles). 

• The sample will be inspected for the presence of DNAPL.  The presence/absence of 
DNAPL will be recorded according to the following numeric ranking system: 
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  0 – No visual evidence of impact observed 
  1 – Soil staining or sheen observed 
  2 – Residual DNAPL present 
  3 – Free Phase DNAPL present 

• Obtain a representative sample for chemical analyses if the sample is assigned a 
DNAPL ranking of 2 (Residual DNAPL) or 3 (Free Phase DNAPL).  If duplicate soil 
samples are required, discrete grab sample of sufficient volume should be removed 
from the same location and depth range to satisfy aliquot requirements for analysis 
purposes.   

 
3.3.2 Subsurface Sample Collection 
 
Subsurface core samples will be collected in accordance with ASTM Method D6282 for field 
and laboratory analysis.  Specific procedures to be followed are as follows: 

• For a four (4) to five (5) foot long direct-push coring barrel tool, advance initial 
length of core with polycarbonate liner to depth. 

• Override core barrel to equal depth with larger diameter outer casing. 

• Remove inner core barrel and extract the liner-contained sample onto observation 
area. 

• Immediately after the liner is cut open, the sample will be screened for the presence 
of VOCs, as described in KEY SOP No. 20 (Attachment A), by scanning the length 
of the core with a photoionization detector (PID) or a flame ionization detector (FID).  
The maximum sustained PID/FID reading will be recorded.   

• Record the percent recovery or the length of soil sample recovered.  

• Describe the soil samples recovered with regard to such characteristics as 
composition, color, stratification, and other pertinent information.  The majority of 
surficial fill material at the Site contains some amount of COPR.  COPR has several 
distinctive features generally not found in natural soil or in manmade fills originating 
from other sources.  To assist in the identification of COPR, the following description 
is provided: COPR is predominantly reddish in color (due to a high iron oxide 
concentration), but may exhibit a greenish or yellowish "blush" on the surface where 
chromium salts have migrated to the surface via capillary action or 
evapotranspiration, and have been left behind when the water evaporated.  The 
residue is typically coarsely granular, ranging in size from fine to medium sand-size 
particles to small gravel-sized particles.  The granules are also typically rounded and 
pitted, due to their slag origins (recrystallization of the material in air after processing 
typically produces rounded and pitted particles). 

• The sample will be inspected for the presence of DNAPL.  The presence/absence of 
DNAPL will be recorded according to the following numeric ranking system. 

  0 – No visual evidence of impact observed 
  1 – Soil staining or sheen observed 
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  2 – Residual DNAPL present 
  3 – Free Phase DNAPL present 

• Obtain a representative sample for chemical analyses if the sample is assigned a 
DNAPL ranking of 2 (Residual DNAPL) or 3 (Free Phase DNAPL).  If duplicate soil 
samples are required, discrete grab sample of sufficient volume should be removed 
from the same location and depth range to satisfy aliquot requirements for analysis 
purposes.   

• Continue the above sequence to the final boring depth. 
 

3.4 BORING ABANDONMENT 
 
Soil borings will be permanently abandoned by grouting as soon as possible following 
completion.  Borehole plugging will conform to the requirements outlined in N.J.A.C. 7:9-9 
including the submittal of appropriate documentation by a certified well sealer, as necessary.  
The borehole will be backfilled with a cement-bentonite grout mixture emplaced from the 
bottom of the boring through a tremie pipe (or drill rods) and applying the appropriate surface 
treatment to repair the IRM covering, where applicable.  Soil boring locations will be staked for 
subsequent surveying, as outlined in Section 8, to determine the plan location and ground surface 
elevations of each boring.  Specific procedures for borehole abandonment in areas within or 
outside IRM coverings are set forth in the following subsections. 
 
3.4.1 Boreholes Outside IRM Site Areas 
 
Soil borings in areas where there have been no IRM coverings will be sealed using the following 
procedures: 

• Prepare grouting material with the following specifications: 

• Eight (8) gallons of potable water 
• Five (5) pounds of bentonite powder 
• 94 pound bag of cement 

• Calculate the volume of the borehole based on the bit or tool head diameter plus 10 
percent (%), and the boring depth, and determine the volume of grout to be emplaced.  
Generally, the total mixed volume is the borehole volume plus 20%. 

• Mix the grout to be emplaced. 

• Record the type and amount of materials used during the mixing operation.  Check to 
verify that the ratios are within specification tolerance. 

• Place tremie pipe near bottom of borehole and begin pumping the grout. 

• Continue pumping until return circulation of grout is observed. 

• Remove tremie pipe, drilling rods, and casings in reverse order of installation.  
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• Completely fill the borehole and clean surface near the borehole.  Level the ground to 
about the pre-existing grade.  Add grout or cement as necessary to the area near the 
borehole. 

• Make a follow-up check at each sealed borehole within 7 to 10 days of completion.  
Document the visit and record any action taken. 

 
3.4.2 Boreholes in Paved IRM Site Areas 
 

• Grout borehole to original surface, but below IRM covering, using the methods 
outlined above.  Allow 24 hours for cement grout to cure. 

• Clean surface around borehole.  Remove surface casing. 

• Enlarge excavation of IRM surface to a diameter six (6) inches larger than the hole 
cut in the geotextile.  Stockpile coarse aggregate on polyethylene sheeting. 

• Place patch of geotextile over hole.  Provide for a minimum six (6)-inch overlap and 
restore IRM layers as applicable in the same order as before.   

• Replace stockpiled coarse aggregate.  Fill remainder of hole with appropriate IRM 
material. 

3.4.3 Boreholes in Aggregate-Covered IRM Site Areas 
 

• Grout borehole to original surface, but below IRM covering, using the methods 
outlined above.  Allow 24 hours for cement grout to cure. 

• Clean surface around borehole by removing the 10 foot by 10 foot, polyethylene 
sheeting protecting the IRM surface adjacent to the borehole.  Remove steel plate and 
temporary casing which was used to also protect the IRM covering while drilling. 

• Cut top layer of geotextile and geomembrane to allow for patching of lower 
geotextile layer.  Patch lower layer of geotextile, providing appropriate overlap. 

• Patch geomembrane layer using manufacturer-recommended geomembrane patch and 
appropriate patching technique.   

• Patch top layer of geotextile, providing a minimum six (6)-inch overlap. 

• Replace stockpiled coarse aggregate to appropriate elevation. 
 
3.4.4 Boreholes in Capillary Break Areas 
 

• Grout and remove casing to the lower limit of the capillary break and allow time for 
grout to cure. 

• Place lower geotextile layer, then aggregate similar to existing size and thickness, 
followed by top layer of geotextile. 

• Replace top layer of geotextile. 

• Replace stockpiled PDM/surface material, if applicable, to pre-existing elevation. 
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4.0 EQUIPMENT DECONTAMINATION 
 
 
All equipment involved in sample collection must be either new and disposable or 
decontaminated prior to initiation of on-site activities, between each use and prior to 
demobilization from the site.  Sampling equipment decontamination will be conducted according 
to the applicable procedures provided in KEY SOP No. 25 (Attachment A), Section 2.4 of the 
NJDEP FSPM and Section 3.4 of the USEPA CSFM. 
 
Heavy equipment such as drill rigs and backhoes, including all downhole equipment such as 
casing, drill rods, and drill bits shall be decontaminated before arrival at the Site and between 
each drilling location by pressure steam cleaning with potable water and, if  needed, manual 
scrubbing at a designated decontamination pad.   
 
Soil sampling is primarily being conducted for subsurface delineation of DNAPL-related Site 
constituents and to supplement existing surface and subsurface sampling data.  Soil sample 
collection equipment, such as drill bits, will be decontaminated between each use by detergent 
solution wash and potable water rinse.  For sampling equipment used to collect samples for 
laboratory analysis for VOCs and SVOCs, an isopropyl alcohol rinse and de-ionized water rinse 
will be completed following the detergent wash and potable water rinse. 
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTES 
 
 
Investigation-derived waste (IDW) generated during sampling activities will likely include the 
following: 
 

• Drill cuttings, 
• Purge water, 
• Decontamination fluids, 
• Personal protective equipment (PPE),�and 
• Disposable sampling equipment. 

 
Management of IDW will be conducted according to the applicable procedures provided in KEY 
SOP No. 04 (Attachment A).   
 
IDW will be containerized, staged, and characterized before being managed in an appropriate 
manner conforming to USEPA CSFM Section 13.4 and NJDEP FSPM Section 6.5.  The 
following presents preferred approaches to management of the potentially impacted IDW which 
are consistent with the USEPA CSFM and the NJDEP FSPM. 
 

• Potentially-impacted soils will be containerized and stored in a designated area on the 
SCCC Site.  Ultimately, the soils will be removed from the Site and transported to an 
appropriate disposal facility.  Soils will be segregated based on their origin relative to the 
meadow mat.  Fill material and meadow mat will be containerized separately from the 
deep sand and varved clay soils.  For borings located on the Seaboard site, the same 
segregation protocols will be adhered to, with the exception of existing PDM remaining 
that will be stockpiled near the borehole and used for borehole completion purposes.  

• Non-impacted PPE or disposable sampling equipment will be managed as general refuse.  
Such materials that have been affected by site constituents will be containerized for 
subsequent off-site disposal at a permitted facility. 
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6.0 SAMPLE HANDLING 
 
 
The following sections detail the procedures for the handling, documentation, and analysis of 
soil samples for chemical analysis.  The sampling procedures will be conducted in accordance 
with the USEPA CSFM Section 6, and the NJDEP FSPM Chapter 6. 
 

6.1 SAMPLE ANALYSIS 
 
Chemical analyses of soil samples will be completed according to the requirements presented in 
the RI/FFS Work Plan, QAPP and this FSP.  A summary of the analytical parameters and 
methods is provided in Section 2.0.  All chemical analyses will be performed by a New Jersey 
Certified Laboratory.  Laboratory certification shall be in accordance with N.J.A.C. 7:18, Section 
5 of the USEPA CSFM, and the NJDEP FSPM 6.9.2.2.4. 
 

6.2 SAMPLE CONTAINERS 
 
Sample containers and appropriate preservatives (where necessary) will be supplied by the 
analytical laboratory.  After the respective sample containers have been filled with appropriate 
sample media and preserved as necessary, samples will be properly identified using sample 
container labels.  Sample container specifications are described in the QAPP (Appendix E of the 
RI/FFS Work Plan) and KEY SOPs No. 22 and 23 (Attachment A). 
 

6.3 SAMPLE DESIGNATIONS   
 
The sample designation system that exists for the SCCC Site will be carried through the design 
data acquisition activities.  Sample location designations are depicted on Figure 2 and are listed 
in Table 1. 
 

6.4 LABELING, PRESERVATION, AND CHAIN OF CUSTODY 
 
Post sampling activities will be performed in accordance with Section 6 of the USEPA CSFM 
and the NJDEP FSPM, 6.1.7.  Each sample bottle will be labeled prior to filling.  The sample 
labels will include, but not be limited to, the following information: 
 

• Project/Site Name; 
• Sample Identification (Location and Depth); 
• Sample Collection Time and Date; 
• Sampler’s Initials; 
• Preservative, if applicable, mark “None” if unpreserved; and, 
• Requested Analyses.  
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Samples for chemical analysis shall be preserved as necessary.  Preservation requirements are 
described in KEY SOPs No. 22 and 23 (Attachment A).  Filled sample bottles will be placed in a 
cooler and chilled to a temperature of four (4) degrees Celsius (�C) and maintained at this 
temperature pending delivery to the laboratory.  Ice or re-freezable ice packs will be used to 
maintain proper sample temperature.  If ice is used, samples will be packaged in sealable plastic 
bags to minimize contact of water with the sample containers.  A temperature blank is to be 
provided by the laboratory for each sample shipment container, and will accompany the sample 
shipping container and samples back to the laboratory.  The laboratory will use the temperature 
blank vial to check the temperature of the samples when they are received at the laboratory. 
 
A record of all samples collected will be maintained in the project field logbook, associated field 
monitoring and sampling forms, and chain-of-custody (COC).  The original copy of the 
completed COC will accompany all samples shipped from the Site to the laboratory.  The COC 
will either be placed in the sample shipping package (e.g., cooler), or hand-delivered to the 
laboratory courier or sample receiving department personnel.  If the COC is shipped within the 
sample cooler, the COC will be placed in a sealable water-resistant bag (e.g., Ziploc® bag) and 
taped to the inside of the cooler’s lid.  A copy of the completed COC will be retained by the 
sampling personnel.  A detailed description of COC requirements are described in KEY SOP No. 
24 (Attachment A).    
 

6.5 SAMPLE SHIPPING 
 
All samples will be transported to the analytical laboratory in durable, waterproof, and secured 
plastic coolers.  Sample coolers will generally be supplied by the laboratory.  All samples will be 
packaged very carefully to prevent sample breakage.  Samples will be shipped via overnight 
carrier (e.g., Federal Express, Airborne, United Parcel Service), courier service provided by the 
laboratory or hand delivered to the analytical laboratory, generally within 36 hours of collection.  
However, shipments containing aqueous samples for analysis of hexavalent chromium will be 
delivered to the laboratory as soon as possible after collection due to holding time 
considerations.  Additionally, the sample security and preservation must be maintained if 
samples are not to be transported immediately to the laboratory.  A detailed description of the 
sample shipment procedures are provided as KEY SOP No. 23 (Attachment A). 
 

6.6 SAMPLE DOCUMENTATION 
 
All data and information generated in the field will be recorded directly into bound notebooks.  
Field logbooks are the primary source of documentation for all site activities.  They serve as 
legal record of all investigative activities.  All pertinent information regarding the site and 
sampling procedures must be documented. 
 
Information recorded in the notebook should be noted with the date and time of entry.  The 
following items should be included as logbook entries in addition to the field data and 
measurements acquired during the investigation: 
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• Name and location of site; 
• Date and time of arrival and departure; 
• Sampling event description; 
• Prevailing weather conditions; 
• Names and affiliations of persons on-site and purpose of visit; 
• Subcontractor equipment on-site; 
• Name of person keeping log; 
• Equipment calibration record; 
• IDW log 
• Photographic log. 

 
The sampling event description should include methodology, sample numbers and volumes, 
description of samples, date and time of sample collection, and name of sample collector.  All 
information should be recorded in permanent ink for the legal record.  The page of the logbook 
should be numbered for ease of reference.  At the end of each field day, the project 
scientist/engineer or his designee should sign and date the notebook to verify the day’s activities.  
A detailed description of the field logbook documentation procedure is provided as KEY SOP 
No. 03 (Attachment A). 
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7.0 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLES  
 
 
Quality assurance/quality control (QA/QC) for field sampling efforts will be conducted in 
accordance with the NJDEP FSPM, 2.5 and Section 8.1.6.3 of the USEPA CSFM, and primarily 
be measured via the collection of field QC samples, which consist of the following: 
 

• Field duplicates; 
• Equipment blanks; 
• Trip blanks. 

 

7.1 FIELD DUPLICATES  
 
Field duplicates are used to evaluate the sample collection and analyses effects on the 
reproducibility of data.  Field duplicates are collected by splitting a sample evenly between the 
primary sample and QA/QC sample containers.   
  
Field duplicates of soil samples for all analyses except volatile organics will be taken by 
homogenizing the soil in a stainless steel bowl and then placing replicate portions into the 
sample containers.  Field duplicates for volatile analyses will be collected as separate discrete 
grab samples from the same location and boring depth.  Preservation will be performed as 
necessary for the appropriate analysis.  One field duplicate for each analysis for each sampling 
event or one (1) per every 20 samples will be collected, whichever is greater. 
 

7.2 EQUIPMENT BLANKS  
 
Equipment blank data are used to evaluate field decontamination procedures.  Equipment blanks 
will be collected by pouring analyte-free water, supplied by the analytical laboratory, through a 
decontaminated sample bailer or over decontaminated soil sampling utensils into the sample 
bottles.  Preservation and filtration will be performed as necessary for the appropriate analyses.  
For equipment that is decontaminated and re-used, one equipment blank will be collected per day 
for each type of equipment used or one per every 10 samples will be collected, whichever is 
greater.  
 
If disposable equipment is used, the field blank will be taken from a rinse of the equipment prior 
to sampling use.  One field blank per sampling event will be sufficient for each type of 
disposable instrument used. 
 

7.3 TRIP BLANKS  
 
Trip blank data will be used to evaluate exposure to volatile organic constituents during 
sampling, shipping and storage at the laboratory.  The prepared trip blanks are to be transported 
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with the VOC vials to the field.  Trip blanks for a particular date of submission will, if practical, 
be transported back to the various sample locations and transported back to the laboratory in the 
sample shipment container with all other VOC samples for that data.  One set of trip blanks will 
be included in each cooler containing VOC sample vials and will be analyzed for the same list of 
VOCs as the primary samples.   
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8.0 SURVEY OF SAMPLE LOCATIONS 
 
 

Soil boring locations will be surveyed under the direction of a New Jersey-licensed surveyor.  
Horizontal control for these boring locations will be tied into the New Jersey State Plane 
Coordinate System referenced to the North American Datum of 1983 (NAD 1983).  Vertical 
control will be tied to the North American Vertical Datum of 1988 (NGVD 1988).   
 
The ground surface elevation for each soil boring will be surveyed to the nearest 0.01 foot above 
mean sea level.  The plan location of each boring will be surveyed to an accuracy of 
approximately 0.1 foot.   
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Sample
Location Analytical Parameter(2) No. of

Samples
Field Duplicates Rinsate Blanks MS MSD

Method

Reference(3)  Bottle Type 
Required Sample 

Volume(4) Preservation Holding Time

  D-14 through D-22
  VC-1 through VC-5

TCL VOCs 14(5) 1 2 1 1
SW846 5035A

SW846 8260B/8121(11) Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-22
  VC-1 through VC-5

TCL SVOCs 14(5) 1 2 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5

TCL PCBs 14(5) 1 2 1 1 SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5

PCDD/PCDF 14(5) 1 2 1 1 SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-22
  VC-1 through VC-5

TAL Metals
(includes total Cr) 14(5) 1 2 1 1

SW846 6000
and 7000 series

Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  D-14 through D-22
  VC-1 through VC-5

Hexavalent Chromium 14(5) 1 2 1 1 SW846 7199(12) Plastic or glass 100 grams 4oC
28 days for soil matrix; 24 hours for aqueous 
matrix

  D-14 through D-22
  VC-1 through VC-5

Hydronium Ion (pH) 14(5) 1 2 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-22
  VC-1 through VC-5

Oxidation-Reduction Potential 14(5) 1 2 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-27
  VC-1 through VC-5

TCL VOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 5035A

SW846 8260B/8121(11) Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5

TCL SVOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5

TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5

PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-27
  VC-1 through VC-5

TCL VOCs 19(9) 1 1 1 1
SW846 5035A

SW846 8260B/8121(11) Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5

TCL SVOCs 19(9) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5

TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5

PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

VARVED CLAY SUBSURFACE SOIL SAMPLES
  D-14 through D-27
  VC-1 through VC-5

TCL VOCs 19+19(10) 1 1 1 1
SW846 5035A

SW846 8260B/8121(11) Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5

TCL SVOCs 19+19(10) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  VC-1 through VC-5
TAL Metals
(includes total Cr) 5+5(10) 1 1 1 1

SW846 6000
and 7000 series

Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  VC-1 through VC-5 Hexavalent Chromium 5+5(10) 1 1 1 1 SW846 7199(12) Plastic or glass 100 grams 4oC
28 days for soil matrix; 24 hours for aqueous 
matrix

  VC-1 through VC-5 Hydronium Ion (pH) 5+5(10) 1 1 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  VC-1 through VC-5 Oxidation-Reduction Potential 5+5(10) 1 1 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

1.     Quality assurance samples to be obtained at a frequency of 1 per 20 samples with the exception of equipment blanks (rinsate samples).  Rinsate samples to be collected at a frequency of 1 per 10 samples.

2.     Abbreviations for analyses are as follows: TCL - Target Compound List VOCs - Volatile Organic Compounds (including all 3 trichlorobenzene isomers) PCBs - Polychlorinated Biphenyls as Aroclors
TAL - Target Analyte List SVOCs - Semivolatile Organic Compounds PCDD/PCDF - Polychlorinated-dibenzo-p-dioxins and Polychlorinated-dibenzo-p-furans

3.     Abbreviations for analytical methods are as follows: SW846 - Environmental Protection Agency methods per Test Methods for Evaluating Solid Waste - Physical/Chemical Methods - SW846 (3rd Ed)  (as revised and updated)
ASTM - American Society for Testing and Materials.

4.     Precleaned and preveserved sample bottles to be provided by the laboratory.  Sample volumes to be minimized as possible based on minimum laboratory volume requirements.

5.     Surface soil samples will not be obtained on the adjacent Seaboard site given that processed dredge material has been placed.  Surface soil samples will be obtained from all DNAPL (D) and Varved Clay (VC) borings on the SCCC Site.

6.     The number of samples to be collected from the fill or meadow mat is to be determined based on field observations.  One such sample will be obtained from each of the 19 borings if field observations indicate that either residual or free-phase DNAPL is present.  The DNAPL Ranking System   
 as defined in the Field Sampling Plan will be the basis to determine if a fill/meadow mat sample is to be obtained.  If the sample is assigned a DNAPL ranking of 2 (residual DNAPL) or 3 (free phase DNAPL) a sample will be obtained for analysis.  The most highly impacted material encountered in the 
 fill or meadow mat will be sampled from each boring where residual or free phase DNAPL is encountered.  Samples will be obtained as discrete grab samples of sufficient volume to satistfy aliquot requirements for analytical purposes.

7.     In the event that no fill or meadow mat samples are obtained as the result of the absence of any residual or free phase DNAPL in the horizons of interest, the associated QA/QC samples will be unnecessary.

8.     Selected subsurface soil samples from DNAPL impacted material will be analyzed for PCBs and PCDD/PCDF in addition to VOC and SVOC analysis.  A maximum of 10 such samples will be obtained from the fill/meadow mat and the deep sand across both the DNAPL (D) and Varved Clay (VC) borings. 
 The first 10 such samples encountered will be subjected to the PCB and PCDD/PCDF analysis.

9.     One subsurface soil sample will be obtained from the deep sand for each of the DNAPL (D) and Varved Clay (VC) borings.  The sample will be obtained from the most highly DNAPL-impacted zone if DNAPL is present, or from the base of the deep sand if DNAPL is not present.  If a DNAPL-impacted
 zone is present, a discrete grab sample of sufficient volume to satisfy aliquot requirements for analytical purposes will be obtained.

10.   Organic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (19 samples total) and, if DNAPL is present in the deep sand, up to 19 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis  
 if needed). Inorganic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (5 samples total) and 5 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis if needed).

11.   SW846 Method 8121 will be used for the quantitation o f 1,3,5-trichlorobenzene, which cannot be isolated via SW846 8260B analysis.

12.   Hexavalent chromium analysis to be completed pursuant to SW-846 Method 7199 subject to the additional pH/ORP measurement requirements for determination of oxidizing or reducing conditions and hexavalent chromium spiking requirements stipulated by the NJDEP.

Analytical Requirements SummaryMatrix Sample Summary

SURFACE SOIL SAMPLES

FILL/MEADOW MAT SUBSURFACE SOIL SAMPLES

DEEP SAND SUBSURFACE SOIL SAMPLES

TABLE 1

SOIL SAMPLING AND ANALYSIS SUMMARY
SCCC SITE REMEDIAL INVESTIGATION

KEARNY, NEW JERSEY

QA Sample Frequency(1)
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02 – UTILITIES CLEARANCE 
 
1.0   SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents procedures for locating utilities, particularly 
underground utilities, prior to conducting intrusive field work.  Information regarding the 
location of underground and overhead utilities may be obtained from the client or site owner in 
some instances.  This, however, does not eliminate the need by Key Environmental, Inc. (KEY) 
to assure that utilities have been fully identified and to avoid those areas (where possible) where 
it is difficult or impossible to adequately locate underground utilities.  If available information 
does not conclusively determine the presence/absence of utilities in a particular area, alternative 
measures (i.e., metal detectors, magnetometers or hand excavation) may be employed.   
 
Damage to gas and electric lines could result in loss of life or serious personal injuries.  Damage 
to utilities may also result in loss of service to factories and home owners and potentially result 
in lawsuits filed by affected parties.  The purpose of this section is to provide a procedure for 
KEY employees to follow in order to identify, locate, and avoid utility lines.  This procedure 
does not, however, cover every possibility in terms of identifying utilities.  The field crew must 
always be alert to the possibility of buried or overhead utilities whether known to be present in 
the area or not, as well as utilities embedded in walls, floors, or ceilings if working indoors.  
Thus, a visual inspection of the area must be conducted to identify any indication of the possible 
presence of utilities (i.e., fire hydrants, meters, repaired pavement, disturbed soils, markers, etc.) 
 
The location and identification of utilities is applicable to all sites, particularly when subsurface 
exploration is carried out. 
 
1.1 
 

Referenced SOPs 

03 – Field Logbook 
 
1.2 
 

Definitions 

One-Call System: A communication system established by utilities, governmental agencies, 
or other operators of underground utilities to provide a single telephone access number for 
excavating contractors and the general public to notify utilities  of their intent to use equipment 
for excavating, tunneling, demolition, or any other similar work that could affect underground 
utilities.  This system may go by other names (e.g., “Miss Dig,” “Miss Utility,” or “Dig Safe”). 
 
2.0 REQUIRED MATERIALS 
 
The following equipment is required to document the utility clearance activities: 
 

• Field logbook, with all contact information (names, organization, phone number); 
• Utility clearance checklist forms; and 
• Indelible ink pens. 
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3.0  METHODOLOGIES 
 
No subsurface work should be performed until the presence or absence of all possible utilities 
has been verified.  In some cases, it will not be possible to map the exact location of all known 
utilities on the site, but it should be possible to define those general areas where utilities are 
known to be present and those areas believed to be free of underground utilities. 
 
If KEY is required to locate buried utilities, the utility representatives should be called and an 
on-site meeting will be required.  At no time should KEY employees use equipment to locate 
utilities on their own.  Often the most convenient initial step in locating buried utilities in an area 
is to contact the appropriate one-call telephone number.  The one-call markings are only 
considered good for two weeks.  For projects of longer durations, the one-call contact may need 
to be repeated periodically.  After making the one-call, a reference or I.D. number will need to be 
recorded in the field notes. 
 
All communications with utility companies should be documented in writing.  When meeting in 
the field, include in the field notes and/or forms the name of the utility representative, the date 
and time of the meeting, a summary of the discussions, and a sketch of where utilities are 
located.  A map of the utility locations should be made in the field notes since the physical marks 
(paint or flags) left by the utility representative may not survive to the completion of the 
investigation.  Many times the utility will have area maps that show the location of their lines.  
Copies of these maps, if available, could be filed with the project notes.  Ask the utilities’ 
representatives to sign the summary in the field notes (they may not be willing to do this). 
 
The KEY representative should ensure that the utility representative physically marks the utility 
locations.  They should be identified for the entire area or as much as is feasible since it is 
difficult or impossible to know at the beginning of a study how extensive the investigation may 
be.  It may also be important to know where utility lines may cross potential contaminant source 
area(s) as utility trenches may provide migration pathways.  If discrepancies exist between utility 
locator’s information and obvious signs of buried utilities or other location information (e.g., 
utility maps), then work should not proceed at that location until the discrepancies have been 
resolved. 
 
The KEY field supervisor should coordinate with the project manager and facility personnel to 
compile a list of all possible underground utilities.  The following list of possible underground 
utilities should be used as a reference list; it is not, however, inclusive of all possible buried 
utilities: 
 
Public Utilities      How to Locate (l) 

Natural gas and petroleum pipelines    1 
Water mains       1 
Natural gas       1 and 2 
Electrical power      1 and 2 
Telephone       1 and 2 
Cable television      1 and 2 
Sanitary sewers      3 
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Storm sewers       3 
Traffic control signals      4 

 
Private or Facility Utilities 

Natural gas       5, 6, 7, and 8 
Electrical power      5, 6, 7, and 8 
Telephone       5, 6, 7, and 8 
Sanitary sewer       5, 6, 7, and 8 
Process waste tanks and effluent pipes   5, 6, 7, and 8 

(National Pollutant Discharge 
Elimination System discharges) 

Septic system drain fields     5, 6, 7, and 8 
Storm sewers and rain gutters     5, 6, 7, and 8 
Liquid feed stock tanks and distribution lines  5, 6, 7, and 8 
Liquid fuel tanks and distribution lines   5, 6, 7, and 8 
Cooling water       5, 6, 7, and 8 

 
1. Call the pipeline or utility company for location information. 

 
2. Call one-call or similar service. 

 
3. Check utility maps at the city engineer’s office (request field verification). 

 
4. Check maps or other guidance with the city traffic engineer. 

 
5. Use professional locator service. 

 
6. Check with facility engineering department. 

 
7. Identify where utility enters and exits property with the public utility. 

 
8. Check with private contractors that have or are currently working for the facility. 

 
The above methods of locating utilities should not be substituted for field observation and good 
judgment.  Prior to initiating an excavation or boring, an inspection of the excavation/drilling 
zone may provide additional indications about the location of nearby underground utilities.  
Depressions or mounds on the ground surface, new paving patches, manholes, meters, valves, fill  
lines, vents, power line drops from power poles, sewer clean cuts, catch basins, outfalls, utility 
connections into nearby structures, areas with linear patches of cleared vegetation, and  old 
utility markup points, such as spray painted lines on curbs  and roadways, all may be indications 
of the presence of utilities.  If questions remain regarding the presence of utilities in a work area, 
contracting a company that specializes in underground utility locating should be considered. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
(Reserved) 
 
5.0  DOCUMMENTATION AND RECORD KEEPING 
 
An accurate record of all people and organizations contacted during a site utilities search should 
be recorded in a field logbook (see SOP 03 – Field Logbook) and/or Attachment 1 of this SOP.  
A brief summary of any phone, or face to face conversations, should be recorded.  Utilities 
identified should be sketched or mapped.  Field observations (indications) that infer the presence 
of utilities should be described in the field logbook. 
 
6.0 REFERENCES 
 
(Reserved) 
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ATTACHMENT 1 
SOP 02 – UTILITIES CLEARANCE 

UTILITY NOTIFICATION COMPLETION CHECKLIST 
 
 
 

 
 
 

No tification en'ict' (name): 

Pbont- u.mbcr: 

Proj ·t arne: 
P rojel>'1 L()<.'<! ti on: 

Time and Date of otification~ 

Caller's Name; 

Ctmtrm:tur l11formalitm 

Contradot 111ne: 

ontac~ Person: 

(-address) 

(address) 

nddte s) 

Cont(actor Phone Tumber: 

Cont.ractor P Number~ 

Notificati011 Tvpe 

KEY Environmentul, Inc. 
_o Third Avenue 

Carnegie. PA !51 6 

igned Serial Nnmber: -----
Clearance Dnlc and Time: - -----

0 (" n truction {roqu~rcs n Tt::ss tfm11 3 jjl1(1 t1U morrHhan TO'\ t)rking cfa ' I 

Dig Date: __ Time: -----

Deplh ofex a ati n: -----------------------
Diam ter of drill ing: 

..-~"ENVIRONMENTAL 

.-.~;.J/ NCORPORATED 
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Site Infimmnio~t: 
'ounty: 

Municipality: {bol\1. Clll\1l~hip . (,'l!.', ~ 

Street ddress: 

Neare tlmersection: 

Sit. IMation relative t inter:;e.ctio1 
(distance nncl ortenunion): 

Description of Site Locathu; 

Wt rkh1g In: 

ontact: 

umber: 
dditi()nal Rcrnarks: 

Ulifilies to be notified: 

D 
D 
D 
D 

idew~1lk 

P 1blk Property 

Pri ale Prop ·r 

th r ( ~pee i1'y) 

..-~"ENVIRONMENTAL 

.-.~;.J/ NCORPORATED 
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03 - FIELD LOGBOOK 
 
1.0  SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) establishes the requirements of the entry of information 
into logbooks to ensure that KEY field activities are properly documented.  Field logbooks are the 
primary source of documentation for site activities, and serve as legal record of all occurrences 
during those activities.  The project manager and the field team leader are responsible for ensuring 
the logbook entries provide sufficient information for the completion of an accurate and detailed 
description of field operations. 
 
Complete and accurate logbook entries are essential to 
 

• Ensure that data collection associated with field activities is sufficient to support the 
successful completion of the project 

• Provide sufficient information that someone not affiliated with the project can independently 
reconstruct the field activities at a later date 

• Maintain quality control throughout the project 
• Document changes to or deviations from the Work Plan 
• Fulfill administrative needs of a project 
• Support potential legal proceedings associated with a specific project 

 
1.1 
 

Referenced SOPs 

None 
 
1.2 
 

Definitions 

(Reserved) 
 
2.0  REQUIRED MATERIALS 
 
The required materials for maintaining a field log book include a water-resistant, permanently bound 
notebook (such as Rite in the Rain ALL-WEATHER ENVIRONMENTAL No. 550F notebook (or 
equivalent) and a pen with permanent ink.  
 
3.0  METHODOLOGIES 
 
Pertinent information regarding the site and work procedures must be documented. Information 
recorded in the notebook should be noted with the date and time of entry.  Each field crew shall 
maintain a single logbook.  Legibility must be maintained.  The following items are commonly 
included as logbook entries: 
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• Name and location of site 
• Date and time of arrival and departure 
• Name and affiliation of person keeping log 
• Names and affiliations of project personnel present on site 
• Sampling event description; including methodology, sample numbers and volumes, 

description of samples, date and time of sample collection, and name of collector  
• Prevailing weather conditions and weather delays 
• Technical measurements and readings, with notation of anomalous measurements 
• Record of phone calls/and or contact with individuals at the site 
• Record of approval of field changes to the scope of work 
• Diagrams and sketches as needed to document sample locations 
• Physical obstructions encountered during field activities 
• Reference to global positioning system data collected, if applicable 
• Description of equipment used 
• Equipment problems encountered and resolution of such problems 
• Management or disposal of investigation-derived wastes 
• List and descriptions of photographs including camera used, photographer’s name, and 

the direction or view angle of the photograph 
• Equipment calibration information 

 
Information should be recorded in permanent ink for the legal record.  The company name, address, 
and phone number should be entered at the beginning of the log book.  The title page should also 
include the start/finish dates for the activity, and whether more than one logbook is included in the 
record (e.g., Book __ of __).  The pages of the logbook should be numbered for ease of reference.  
Blank spaces should be crossed out and initialed.  No pages may be removed from the logbook for 
any reason.   
 
All notes should be written at the time of observation.  If this is not possible, the logbook should 
indicate when the observations were recorded and the reason for the delay.  Changes or deletions 
should be crossed out with a single line and initialed by the individual making the change.  
 
At the end of each field day, the project scientist/engineer or designee should sign and date each page 
of the notebook on which entries were made to verify the day’s activities. Unused lines at the end of 
each day’s work shall be marked with a diagonal line, signed and dated.  The field team leader (or 
designee) must also sign and date the final daily entry page of each field crew member maintaining a 
separate logbook.  Each day’s work shall be recorded starting on a new page, with the date, time, 
weather conditions, and team members present. 
 
On at least a weekly basis, completed pages must be copied to the project files on the office served 
so that the loss or accidental destruction of the logbook will result in a minimal loss of data.  Copies 
shall be reviewed to ensure that they are legible.    
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4.0  QUALITY ASSURANCE/QUALITY CONTROL 
 
At the end of each day of field activities, the individual or individuals maintaining the field logbook 
should review the notes for accuracy and completeness.  Corrections, deletions, or additions should 
be stricken, initialed and dated. 
 
5.0  DOCUMENTATION AND RECORD KEEPING 
 
The first page of all field logbooks must contain the holder’s name and contact information. 
 
It is recommended that a running activity log be maintained, indicating the times of activities and 
observations; recorded data be written in the form of tables with an appropriate title; and that 
diagrams be included to illustrate pertinent information.  Logbooks should be labeled with the 
project name, project number, and a consecutive number for cataloging purposes.   
 
Copies made for the project file will become the primary record of the job activities.  The filled 
logbook remains a working copy until project completion, at which time the logbook is physically 
stored in the project files. 
 
6.0  REFERENCES 
 
Environmental Research Center, University of Nevada - Las Vegas, March 1989,   Soil Sampling 
Quality Assurance User’s Guide:  U.S. Environmental Protection Agency EPA/600/8-89/046, 260 p. 
 
Fetter, C.W., 1994,   Applied Hydrogeology:  New York, Macmillan College Press Publishing 
Company, 691 p. 
 
U.S. EPA, November 1992, RCRA Ground-Water Monitoring: Draft Technical Guidance:  Office of 
Solid Waste and Emergency Response, OSWER-9950.1. 
 
U.S. EPA, 1987, A Compendium of Superfund Field Operations Methods: Office of Solid Waste and 
Emergency Response, OSWER 9355.0-14.  
 
U.S. EPA, 2005, Compliance-Focused Environmental Management System – Enforcement 
Agreement Guidance: National Enforcement Investigations Center, EPA-330/9-97-002R.   
http://www.epa.gov/oecaerth/resources/policies/neic/cfems_05.pdf. 
 
U.S. EPA, 2007, Contract Laboratory Program Guidance for Field Samplers: Office of Superfund 
Remediation and Technology Innovation, OSWER 9240.0-44, EPA 540-R-17-06.  
http://www.epa.gov/superfund/programs/clp/download/sampler/clp_sampler_guidance.pdf. 
 
U.S. EPA, 1988, Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA: Office of Solid Waste and Emergency Response, OSWER 9355.3-01. 
http://www.epa.gov/superfund/policy/remedy/pdfs/540g-89004-s.pdf. 

http://www.epa.gov/oecaerth/resources/policies/neic/cfems_05.pdf�
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U.S. EPA, 1991, Guidance for Performing Preliminary Assessments Under CERCLA: Office of 
Solid Waste and Emergency Response, OSWER 9345.0-01A.      
http://www.epa.gov/superfund/sites/npl/hrsres/
 

. 

U.S. EPA, 1991, Guidance for Performing Site Inspections Under CERCLA: Office of Solid Waste 
and Emergency Response, OSWER 9345.1-05. http://www.epa.gov/superfund/sites/npl/hrsres/. 
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04 - MANAGEMENT OF INVESTIGATION-DERIVED WASTES 
 
1.0 SCOPE AND PURPOSE 
 
This standard operating procedure (SOP) presents general guidelines for the management of 
investigation-derived wastes (IDWs), such as, but not limited to the following: 
 

• Drill cuttings generated during soil boring investigations or well installations 
• Drilling fluids generated during soil boring investigations or well installations 
• Groundwater generated during well development, monitoring well purging, aquifer 

testing (i.e., pumping tests), or remedial activities 
• Water and sediment generated during equipment decontamination 
• Used personal protective equipment 
• Miscellaneous debris (e.g., well construction materials generated through abandonment 

of monitoring wells) 
 
Due to the wide range of materials which may be generated and the variety of situations which 
may arise, it is likely that these SOPs will need to be supplemented with project-specific 
procedures.  Where project-specific procedures are necessary, they should be developed to be 
consistent with the general guidelines presented below.  Determination of the need for and scope 
of the development of project-specific procedures, will be determined as part of the initial project 
planning. 
 
1.1 
 

Referenced SOPs 

None 
 
1.2 
 

Definitions 

(Reserved) 
 
2.0 REQUIRED MATERIALS 
 
Management of investigation-derived wastes requires limited equipment.  The following should 
be available onsite: 
 

• Clean, new 55-gallon drums with lids 
• Grease pen or paint stick for labeling 
• Labels indicating drum contents and origin 
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3.0 METHODOLOGIES 
 
3.1 
 

Containerization 

Project-specific requirements for containerization of waste materials will be developed during 
initial project planning.  If applicable, this information may be presented in a project-specific 
waste management plan.  Project-specific containerization requirements should be developed to 
be consistent with the general guidelines provided below. 
 

1. All potentially impacted materials generated during any investigation or remedial activity 
must be containerized unless one of the exceptions described below under Item 10 apply.  
Unless directed otherwise by the client, containers (drums, frac tanks, roll-off boxes, etc.) 
are to be provided by the consultant or contractor. 

 
2. All potentially impacted materials shall be placed in new or reconditioned 55-gallon 

(DOT-UN1A2) drums.  All drums brought onsite must be clean and in sound condition, 
free of any rust, dents, holes, or other types of damage. 

 
3. Various types of waste materials (e.g., soils, groundwater, PPE, etc.) must be 

containerized separately without exception.  Additionally, dry and wet soils should be 
containerized separately, if feasible. 

 
4. Materials generated from various plant process areas, which may require potentially 

different waste classifications, should be containerized separately.  As an example, soils 
generated in the vicinity of a surface impoundment which managed sludge from the 
treatment of wastewater from wood treating operations that use creosote and/or 
pentachlorophenol (EPA Hazardous Waste K001) should be containerized separately 
from soils generated in a creosote drip track area (EPA Hazardous Waste F034).  
Likewise, materials generated at off-site locations should be managed separately from 
those generated on-site. 

 
5. If possible, drums should be filled to approximately 90% capacity.  As necessary, drums 

containing liquids should have enough freeboard to prevent rupture in the event of 
freezing. 

 
6. Containers inside of containers are not permitted by waste management regulations.  As a 

result, PPE must be placed directly into the drum.  Do not place PPE in a plastic bag 
and in turn place the plastic bag into a drum.  This constitutes a violation of waste 
management regulations.  Similarly, all soil samples must be removed from jars or plastic 
bags and the jars crushed or plastic bags torn prior to being placed in a drum. 

 
7. All lids and gaskets must be securely fastened prior to moving from one location to 

another.  The consultant or subcontractor is responsible for transporting containers to an 
on-site temporary staging area as directed by the Facility Waste Management Director.  
Containers must be loaded, transported and unloaded in a safe manner. 
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8. The exterior of all containers must be thoroughly cleaned prior to staging.  All mud, dirt 
or debris must be removed, with no exception.  Waste management facilities will not 
accept containers which are visibly dirty on the outside. 

 
9. Under no circumstances shall non-waste materials or general trash be placed in waste 

containers.  The consultant/subcontractor should provide a dumpster for management of 
non-waste materials and general trash. 

 
10. Under certain circumstances, the following exceptions to the above requirements may be 

made if provided by regulations and state/federal concurrence: 
 

• Some regulatory agencies may allow for all or a portion of generated materials (i.e., 
auger cuttings, drilling fluids) to be placed back into or onto the ground from which 
they were generated.  The consultant is responsible for identifying these 
requirements. 

 
• If an operating water treatment facility exists on-site, groundwater and/or 

decontamination liquids may be managed into the treatment system if the discharge 
permit for the treatment facility provides for management of those liquids, and the 
liquids do not contain materials (e.g., solids or oils) which could potentially effect the 
operation of the system in an adverse manner.  In this instance, consideration must be 
given to the classification and management of waste materials generated through the 
treatment of the liquid (e.g., spent activated carbon, filtered soils, etc.) 

 
3.2 
 

Container Designation and Labeling 

Project-specific requirements for container identification and labeling will be developed during 
initial project planning.  If applicable, this information may be presented in a project-specific 
waste management plan.  Project-specific container designation and labeling requirements 
should be developed to be consistent with the general guidelines provided below. 
 

1.  Each container will be assigned a unique designation.  This designation should include a 
sequential number associated with each waste type, a code which identifies the type of 
waste (e.g., “S” for soil, “GW” for groundwater, etc.), and the date the material was 
placed in the container (e.g. 1-GW-12/12/98; 2-GW-12/12/98 etc...).  The container 
designation must be clearly marked on the lid and the side of the container prior to 
transport to the temporary on-site staging area.  The markings must be made in a manner 
such that the markings are legible, highly visible and permanent (i.e., weather resistant).  
A “Mean Streak®” grease pen or a paint stick is recommended for marking the container. 

 
2. A “Non-Hazardous Waste” label shall initially be affixed to the exterior side of the drum 

at a location at least two-thirds of the way up from the bottom of the container.  Under 
the optional information section on the label, the following statement may be included 
“Material Classification Pending Results of Analysis”. 
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3. The following information is to be recorded by field personnel in the field logbook, as 
appropriate. 

 
• Container Designation 
• Contents (e.g., soil, groundwater, PPE) 
• Date that the container was filled 
• Location where the drums are staged 
• Location, and plant process area, where the material was generated (e.g., soil boring 

number, monitoring well designation) 
• Relative moisture content (e.g., dry, moist, damp, wet, saturated) for soils only, for 

the purpose of managing the materials for disposal, damp or moist soil are considered 
“liquid” 

• Approximate volume or percentage of the container filled 
 
3.3 
 

Container Storage 

Project-specific container storage requirements will be developed during the initial planning 
phase.  If applicable, this information may be presented in a project-specific waste management 
plan.  Project-specific container storage requirements should be developed to be consistent with 
the general guidelines provided below. 
 

1. If the investigative or remedial work is conducted at active or inactive sites owned 
formerly by the consultant’s client, plans for container storage must be developed in 
conjunction with the current property owner. 

2. If containers are to be transported to an on-site staging area, all container handling and 
moving must be conducted in a safe manner.  Contractors are responsible for providing 
the necessary equipment (e.g., front-end loader, fork lift with drum grappler, etc.) to 
provide for safe and efficient staging of containers. 

3. All containers shall be stored in a neat and organized fashion with all labels clearly 
visible.  Containers shall not be stacked. 

4. Containers holding materials of different waste classifications should be staged together 
to facilitate loading of the materials onto transport vehicles. 

5. To the extent practicable, all containers should be protected from the elements. 
6. If stored outdoors in an area where precipitation could accumulate, all containers must be 

placed on pallets. 
7.  In accordance with DOT requirements, all containers must be rust-free and in sound 

condition for shipment. 
8.  Prior to demobilization, field personnel should conduct an inspection of the container 

storage area to ensure all containers are clearly marked, clean and staged in a neat and 
organized manner. 

 
3.4 
 

Waste Material Inventory 

KEY personnel are responsible for completing an inventory of waste materials stored at the 
project site.  The inventory should be completed and entered into the central computer file at 
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KEY’s main headquarters in Carnegie, Pennsylvania as soon as possible following field 
demobilization.  The central file is located on the data server by site name in the general 
directory - Dataserver-P:\projects\IDW\Year\Sitename.exe.  The inventory will include a tabular 
summary of all containers stored at the project site and their respective contents.  An example is 
provided as Attachment 1.  Information should be entered into a tabular summary located by site 
name in the central file under the following headings: 
 

• Related Activity of Waste Generation (e.g., RFI, Pilot Study, Interim Measures, etc.) 
• Type of Container (e.g., drum, roll-off box etc.) 
• Container Designation (the unique label affixed to the drum) 
• Container Contents (e.g., soil, groundwater, PPE) 
• Generation Date (date that the container was filled) 
• Staged Location (location where the drums are staged pending removal) 
• Location and Plant Process Area Where Waste Was Generated (e.g., former Process 

Area, Former Drip Track Area, etc.) 
• Relative Moisture Content (e.g., dry, moist, damp, wet, saturated) for soils only.  For 

the purposes of managing these materials, damp or moist soils are considered wet. 
• Volume or Percentage Contained (gallons)  (volume or percentage of drum filled - not 

to exceed 90 percent) 
• Comments (other pertinent information, as appropriate)  
• Date Removed (the date the drums are removed from the site for disposal) 

 
3.5 

Composite samples of the containerized materials for laboratory analysis may be collected for 
each IDW media.  The results of the analysis may be used for waste profiling purposes required 
by the waste management facility and/or waste classification purposes.  Project-specific 
requirements for waste sampling and analysis will be developed during initial project planning.  
If applicable, this information may be presented in a project-specific waste management plan.  
Project-specific waste material sampling and analysis requirements should be developed to be 
consistent with the standard procedures provided below.  To the extent practicable, historical 
information, site-specific analytical data and knowledge of the waste composition should be 
utilized to minimize sampling and analysis requirements. 

Waste Material Sampling and Analysis 

 
1. Specific details regarding the number and types of samples to be collected, required 

laboratory turn-around time, analytical parameters and analytical methods will be 
determined on a project-specific basis during the initial planning phase.  If applicable, 
this information may be presented in a project-specific waste management plan. 

 
2. At a minimum, samples must be collected and handled in accordance with standard 

industry protocols.  If an approved project-specific Sampling and Analysis Plan or 
Quality Assurance Project Plan exists, then sample collection and handling procedures, as 
specified therein, must be followed. 

 



SOP 04 Revision: 2 
Title: Management of Investigation Derived Wastes Date: June 2012 
Key Environmental, Inc. Page 6 of 7 
  

x:\administration\sop's (field)\originals\sop 04 - idw management.docx 
 

3. All analyses must be performed using the appropriate analytical methods specified in 
EPA SW846 “Test Methods for the Evaluation of Solid Wastes”. 

 
4. The sampler must complete and maintain copies of all chain-of-custody documentation. 

 
5. In accordance with Subpart CC or 40CFR Par 264/265 which became effective on 

December 6, 1996, hazardous wastes containing greater than 500 parts per million by 
weight total volatile organic compounds (VOCs), are subject to the emission control 
requirements of this rule.  Determination of VOC content may be made through 
laboratory analyses or generator knowledge.  Thus, analysis for VOCs will likely be 
required by the waste disposal facility for profiling purposes in the future.  Analysis is to 
be performed using method 25D in 40CFR Part 60 Appendix A, or through the use of an 
approved alternate method.  Knowledge-based waste determinations must be thoroughly 
documented. 

 
6. Composite samples of similar waste classification of containerized materials will be 

profiled based on the characteristics presented in 40 CFR Part 261 Subpart C - 
Characteristics of Hazardous Wastes: 

• §261.21 - Characteristic of Ignitability 
• §261.22 - Characteristic of Corrosivity 
• §261.23 - Characteristic of Reactivity 
• §261.24 - Toxicity Characteristic 

 
3.6 

Transportation, disposal, and manifesting of IDW are generally the responsibility of the owner.  
However, on occasion, KEY may assume responsibility for this task upon client request. 

Transportation and Disposal 

 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 

 (Reserved) 
 
5.0 DOCUMENTATION AND RECORD KEEPING 

All field notes, waste inventories, and disposal manifests are to be kept as part of the permanent 
project records.   
 
6.0 REFERENCES 

 (Reserved) 
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ATTACHMENT 1 
SOP 04 – MANAGEMENT OF INVESTIGATION-DERIVED WASTES 

IDW INVENTORY LOGSHEET 
 

 

IDW INVENTORY LOG

Date:

Project Name: Project Number:

Location:

Container Identification 
Number

Type of IDW (SW, GW, NAPL, 
PPE, Other Date Filled Comment / Label Description Staging Location
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10 - DRILLING METHODS FOR SUBSURFACE INVESTIGATIONS AND 
WELL INSTALLATION  

 
1.0   SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents a brief summary of drilling methods commonly 
used for completing monitoring wells and test borings.  The application and limitations of the 
following methods are discussed in this SOP: 

• Hollow-stem auger 
• Direct push 
• Driven-casing 
• Fluid-rotary 
• Air-rotary 
• Solid-stem auger 
• Cable tool 

Test borings are completed to determine both physical and chemical conditions of subsurface soils .  
Monitoring wells or piezometers may be installed within these borings for the purpose of collecting 
representative groundwater samples, for measuring water levels to determine groundwater flow 
direction, and for performing tests to determine physical aquifer characteristics.   

The drilling method selected for a particular site, well, or borehole depends on subsurface conditions 
and, in some instances, regulations.  In some cases, a combination of drilling techniques is needed to 
complete a boring when different formations are encountered.  It is important to determine the inside 
diameter of each borehole so that the boring can provide adequate sample material for analysis or so 
it can be used for its intended purpose.  For these reasons, the selection of drilling methods should be 
made in consultation with the Project Manager and Hydrogeology Task Manager.  A qualified 
geologist or engineer must supervise the drilling activity.    
 
1.1 
 

Referenced SOPs 

02 - Utilities Clearance 
11 - Rock Coring 
13 - Monitoring Well Grouting Techniques 
25 - Equipment Decontamination 
33 - Subsurface Soil Sampling 
 
1.2 
 

Definitions 

(Reserved) 
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2.0   REQUIRED MATERIALS 

Materials used for drilling and well installations will vary according to the chosen drilling and 
subsurface sampling methods, and well design and installation methods.  Based upon the chosen 
drilling method, the subcontracted drilling firm will be responsible for providing a drilling rig, 
support equipment, and trained drilling crew capable of performing the requested subsurface boring, 
sampling, and well installation activities.  

Any qualified drilling subcontractor will typically know, based on experience, what equipment will 
be required for specific situations.  It is necessary, therefore, to provide the driller with as much 
information as possible regarding the requirements and objectives of the drilling program, as well as 
the subsurface conditions expected to be encountered. 

A generalized list of materials and equipment to be utilized by the driller may include the following: 

• Drill rig appropriately equipped to advance a borehole of the appropriate diameter, to the 
appropriate depth, through the anticipated subsurface materials 

• Drilling support equipment capable of safely handling and maneuvering drilling equipment, 
including auger sections, casings, drilling rods and bits, bailers, pumps, etc. 

- Auxiliary compressor (for air rotary/hammer drilling) 
- Hydraulic or manual hammers (for split-spoon sampling) 
- Various pumps (mud, trash, grout, etc.) 
- Various hoses for fluids and air 
- Wellhead diverters 
- Cyclone separator 
- Mud tub(s) 
- Sampling devices (split-spoon samplers, Shelby tubes, rock core barrels); 
- Casing lifts (cables, clamps, hoists) 
- Portable water tank, transfer lines, and pump (if necessary) 
- Cutting torch and welder 
- High-pressure, hot water washing system (steam genny) 
- Decontamination solutions and equipment (buckets, brushes, etc.) 
- Lifting straps, chains, and cables 
- Various wrenches and specialized tools 

Before mobilization to each boring location, the drill rig and all downhole equipment should be 
decontaminated.  The drill rig must not leak any fluids that could enter the borehole or contaminate 
equipment placed in the boring. 

The use of drilling mud, synthetic drilling fluids, or petroleum- or metal-based pipe joint compounds 
should be avoided unless absolutely necessary.  Material safety data sheets should be provided by the 
drilling contractor for all such materials used.  If drilling mud is needed to stabilize a hole or to 
control downhole fluid losses, only high-yield bentonite clay free of organic polymer additives 
should be used. 
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In addition to the equipment and material needs of the drilling subcontractor, the geologist, engineer, 
and/or hydrogeologist overseeing the drilling and construction activities will require particular items 
to assist in documenting sampling, drilling, and well construction activities.  Equipment and 
materials likely to be used by oversight personnel may include: 

• Field logbook 
• Digital camera  
• Marking pens 
• Boring, sampling, and well construction log sheets  
• Sample jars, coolers, ice, packing tape, and chains-of-custody (if samples are to be submitted 

for laboratory analyses) 
• Sample containers for geotechnical samples 
• Field screening sample containers (glass jars, Ziploc® bags, foil, etc.) 
• Field screening equipment (PID, FID, pH paper, immuno-assay testing, field GC, etc.) 
• Mud balance (for measuring grout and mud densities) 
• Fine-mesh sieve or strainer (for collecting and washing drill cuttings for identification) 
• Weighted tape for measuring borehole depths, and well construction material placement 
• Tape measure and/or ruler 
• Water-level and/or interface probe 
• Water quality monitoring instrument (for well development documentation) 
• Stopwatch 
• Magnifying glass or hand lens 
• Knife 
• Hydrochloric acid 
• Munsell Soil Color and Rock Color Charts 
• Grain-size identification chart 
• Hard hat 
• Safety glasses 
• Steel toe boots 

 
3.0   METHODOLOGIES 
 
Drilling methods should be selected after evaluating site subsurface conditions, including available 
information on contaminant characteristics, and be consistent with the intended data use and goals of 
the project work plan.  Final selection of the drilling method to be used should be based on relative 
cost, time constraints, and sampling and testing requirements.  A detailed discussion of drilling 
techniques is presented in Driscoll, 1986, Pages 268 to 533, and Aller, et al., 1989, Pages 40 to 143. 

An underground utilities clearance must

 

 be verified before drilling at any location.  A comprehensive 
discussion of the procedures for locating utilities is contained in SOP 02 – Utilities Clearance. 

 
 
3.1   Hollow-Stem Continuous-Flight Augering Method 
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This method of drilling consists of advancing hollow-stem augers into unconsolidated materials. As 
the borehole is advanced, cuttings are brought to the surface by the lifting action of the augers.  Drill 
rods with an attached sampler can be passed through the center of the auger section to retrieve soil 
samples (SOP 33 – Subsurface Soil Sampling).  After drilling has advanced to the desired depth, a 
monitoring well can be installed inside the auger stem and backfilled as the augers are 
simultaneously withdrawn from the borehole. 
 
Boreholes should be advanced using pre-cleaned and decontaminated augers and sampling 
equipment.  Boreholes that are not converted to monitoring wells or piezometers should be 
abandoned according to SOP 13 – Monitoring Well Grouting Techniques. 
 
This method is fast and efficient for shallow drilling (less than 100 feet) and permits both sample 
collection and installation of small diameter wells.  Advantages of this type of drilling include: 
 

• Representative soil samples can be retrieved with either split-barrel or thin-wall samplers 
• Water quality sampling can be done while drilling 
• Monitoring well installation can be achieved in most unconsolidated formations 
• The hollow-stem auger can serve as temporary casing for coring rock or advancing a 

bedrock borehole by other drilling methods 
• Varying rig sizes can perform drilling in limited access areas, including indoors, and skid 

rigs are available for very limited spaces.  Also, many firms maintain all-terrain auger rigs 
 
Disadvantages and limitations of this method of drilling include: 

 
• Augering can only be performed in unconsolidated materials or soft rock; more dense 

formations will limit capability at depth 
• Preserving sample integrity in heaving formations is a concern 
• Formation invasion by water or drilling mud is a concern when used to control heaving 
• Cross contamination between aquifers can occur where the annular space is not positively 

controlled by water or drilling mud or surface casing 
• Inside diameter of augers limits the well casing size generally to four inches in diameter 

or less 
• Smearing of formation clays by the lifting action of the augers may seal off the aquifer to 

be monitored 
 

3.2 
 

Direct Push Systems 

Direct push system (DPS) technologies involve a category of drilling equipment that hydraulically 
pushes or drives small-diameter, hollow steel rods into the subsurface without rotating the drill rods. 
Some drill rigs may be “combo rigs,” capable of conducting both direct push and rotating HAS 
drilling operations. DPS drilling uses a combination of a hydraulically-powered percussion hammer, 
a downward hydraulic push, and the weight of the vehicle on which the system is mounted to drive 
rods into the subsurface. DPS methods push a continuous tube sampler into the subsurface by 
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laterally displacing soil to make a path for the sampler, so no cuttings are generated. DPS drilling is 
commonly used for shallow applications (less than 50 feet). 
 
DPS technology is typically limited to unconsolidated formations that are relatively free of cobbles 
or boulders. Refusal may occur if there are too many cobbles, boulders, or other consolidated 
formation materials. However, since DPS drilling is relatively fast, refusal at a desired location 
because of cobbles may be mitigated by abandoning the hole, moving to a nearby location, and re-
drilling. 
 
DPS boreholes generally cannot be sampled deeper than the water table because unconsolidated 
materials cave in once the drive rods are removed. However, caving may be mitigated by advancing 
a casing with an inner drill rod used for sampling, allowing for sampling and well installation far 
below the water table. 
 
Outside diameters of samplers and boring tools generally range from 0.75 to 3.5 inches. If 
installation of monitoring wells is planned, the inside diameter of the boring should typically ranges 
from 1.5 to 3.5 inches (for 1- to 2-inch wells). 
 
DPS technologies provide the following advantages over conventional drilling methods: 

• Minimal ground disturbance, with a small-diameter boring that is easy to abandon 
• No cuttings, which eliminates the need for handling, containerizing, sampling, and 

disposing of potentially contaminated IDW (unless samples are brought to the surface); 
• Faster boring advancement 
• Faster monitoring well installation if small-diameter wells (0.75 to 1 inch in diameter) 

with pre-packed screens are installed 
 
Boreholes should be completed using pre-cleaned and decontaminated drive points, rods, and 
sampling equipment according to SOP 25 - Equipment Decontamination.  Boreholes that are not 
converted to wells should be abandoned according to SOP 13 – Monitoring Well Grouting 
Techniques. 
 
3.3   
 

Driven-Casing Method 

The driven-casing method consists of alternately driving casing  into the ground and cleaning out 
material within the casing, using a rotary bit and air or potable water to flush out the  materials.  This 
method is used in unconsolidated formations or soft caving rock.  When the boring is to be used for 
well installation, the driven casing used should be at least four inches larger in diameter than the well 
casing to be installed. 
 
Advantages to this method of drilling include: 

• Sampling can be conducted while drilling 
• Well installation is easily accomplished 
• Well development procedures are minimal 
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• Drill rigs used are relatively small and mobile 
Some of the disadvantages include: 

• Use restricted to unconsolidated, noncohesive formations 
• Relatively slow advancement of the borehole 
• Depth of the borehole will vary with the size of drill rig, the casing diameter used and the 

nature of the formations 
• Introduction of drilling fluids into the borehole is discouraged by some regulatory 

agencies 
 
3.4   

During fluid-rotary drilling, the borehole is drilled by a rotating bit; cuttings are removed by 
continuous circulation of a drilling fluid as the bit penetrates the formation.  The bit is attached to a 
string of drill rods that transmits the rotating action and drilling fluid from the rig to the bit. 

Fluid-Rotary Drilling Method 

There are a variety of fluids that can be used in conjunction with this drilling method.  The usual 
drilling fluid is water or water mixed with bentonite (referred to as “mud-rotary”). Under some 
geologic conditions, it may be necessary to add other compounds to the drilling fluid to increase the 
fluid weight or viscosity.  These additions may include inorganic compounds such as barite or 
organic polymers.  For monitoring wells constructed to sample groundwater quality, the use of any 
organic polymers in the drilling fluid should be avoided and inorganic additions made only if they 
will not interfere with the groundwater sampling protocol. The Project Manager should be consulted 
before a drilling fluid other than clear water is to be used.  The decision as to whether drilling fluid 
additives should be used should be based on consultation with the client and review of any guidance 
documents used by the lead regulatory agency, if appropriate.  Even if an agency is not currently 
involved with the project, it may be advisable to utilize their method of preference so environmental 
data and analytical results cannot be questioned at a later date. 

There are two general types of fluid-rotary drilling methods: direct circulation rotary drilling and 
reverse circulation rotary drilling.  In direct circulation rotary drilling, the drilling fluid is circulated 
down through the drill rods, out the bit, and up the annular space to the settling pit at the surface.  In 
the reverse circulation rotary method, the drilling fluid and cuttings move down the annulus and 
upward inside the drill rod to be discharged into the settling pit.  Upon boring completion, clean 
water should be circulated through the system to remove residual additives from the borehole and 
facilitate subsequent well development. 

Advantages to rotary drilling methods include: 

• The ability to advance a hole in most formations at a relatively quick pace 
• Split-barrel samples, Shelby tubes, and rock cores can be obtained 
• Casing may not be needed because the drilling fluids may keep the borehole open 
• They are relatively common methods that are used by water well drillers in most areas 
• The open hole can be geophysically logged 

Disadvantages to this method include: 
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• Formation logging is difficult if split-barrel samples are not taken 
• Drilling fluid reduces formation permeability to some degree, may circulate 

contaminants, or alter groundwater quality in the vicinity of the well 
• Limited or no information on depth to water and/or occurrence of water-bearing zones is 

obtainable while drilling 
• Development techniques for wells may be more extensive when compared to other 

drilling methods 
• Drill rigs are usually large and heavy and need proper access 
• Federal and state regulatory agencies may prohibit the use of this method for some 

applications because of the addition of fluids in the hole 
• Potable water is required for mixing drill fluids.  This water should be sampled and the water 

source should remain the same throughout the program.  This method may require a large 
volume of water.  The availability of a potable water source should always be considered in 
the selection of this method. 
 

3.5   
 

Air-Rotary Drilling Methods 

This method is similar to fluid-rotary drilling, except that compressed air is used to cool the drill bit 
and remove cuttings.  Two drilling methods that use air as the primary drilling fluid are direct air-
rotary and down-the-hole air hammer.  Applications of air-rotary methods include: 

 
• Rapid drilling of semiconsolidated and consolidated rock 
• Good quality/reliable formation samples (particularly if small quantities of water and 

surfactant are used) 
• Equipment generally available 
• Allows easy and quick identification of lithologic changes 
• Allows identification of most water-bearing zones 
• Allows estimation of yields in strong water-producing zones with short “down time” 

 
Limitations of this method include the following: 

 
• Surface casing is frequently required to protect the top of the hole from washout and 

collapse 
• Its use is restricted to semiconsolidated and consolidated formations 
• Samples are reliable but due to small size are difficult to interpret 
• Drying effect of the air may mask low yield water producing zones 
• Air stream may require filtration to prevent introduction of  contaminants from the air 

compressor 
• The injected air may modify the chemical or biological conditions of the aquifer in the 

immediate vicinity of the borehole 
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3.6   

The solid-stem continuous-flight augering method operates in the same manner as the hollow-stem 
auger.  Practical application of this method is restricted when compared with hollow-stem augers.  
Sampling is performed by completely removing the augers from the borehole, which may allow the 
hole to cave in.  This method is effective in silty-clayey soils with hole depths limited to about 50 
feet.  Depth to water is difficult to determine while drilling.  This method is ineffective for well 
installation in loose soils or when drilling below the water table.  Applications and advantages 
include: 

Solid-Stem Continuous-Flight Augering Method 

• Conducting shallow soils investigations and collecting disturbed soil samples 
• Installing vadose zone monitoring wells (lysimeters) 
• Identifying depth to bedrock 
• Drill rigs are small and mobile, allowing access where larger rigs cannot operate 

Disadvantages include: 

• Soil sample data limited to areas and depths where borehole remains open during auger 
removal 

• Unacceptable soil samples unless split-barrel or thin-wall samples are taken 
• Monitoring wells cannot be installed in most unconsolidated aquifers because of borehole 

collapse following auger removal 
• The depth capability decreases as the diameter of the auger increases 
• Monitoring well diameter is limited by the auger diameter 

3.7   

This method was one of the first mechanized methods to be widely used for drilling deep water 
wells.  The drill hole is advanced using a heavy bit (a 500- to 2,500-pound tool) hung from a steel 
cable and suspended from a mast.  The tool is placed into the hole and successively dropped from 2 
to 3 feet above the bottom of the hole.  This action pulverizes the rock or soil in the bottom of the 
hole.  The drilling tool is pulled out and a large bailer is used to remove the cuttings; water may be 
added to aid in the removal of materials in unsaturated conditions.  Casing is driven into the ground 
just behind the advance of the bit.  Advantages include: 

Cable Tool 

• Sampling can be conducted during drilling 
• Well installation is easily accomplished, and development is generally minimal 
• Large diameter installations can be completed, which may be valuable if telescoping 

required 
• Advances through gravels and running sands 
• Casing can be used as temporary casing for rock coring 

Disadvantages include: 

• Advancement is slowed in more cohesive materials 
• May involve introduction of water into borehole that must be monitored/sampled 
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• Use is restricted to unconsolidated materials (e.g., no rock coring can be performed) 
• Services are not always available through environmental drilling contractors 

 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
All field activities are to follow the guidelines enumerated in the project planning documents.  Any 
changes required based on conditions encountered in the field are to be documented in the Field 
Logbook and receive approval of the Project Manager.   
 
5.0   DOCUMENTATION AND RECORD KEEPING 
 
Information to be collected during the completion of a subsurface drilling and monitoring well 
installation program will include: 

 
• Soil types, thicknesses, and depths 
• Bedrock types, depths, and thicknesses 
• Identification of the presence and extent of subsurface contamination 
• Depths to water-bearing zones, their respective yields, and presence of contamination 
• Well construction details 

 
Recording of the data should be completed in the field at the time of measurement or observation.  
The field book should be the primary repository for field data and observations (SOP # 106); 
however, field forms may provide a more suitable format for collecting and analyzing the data. 
 
Soil boring and sampling information may be recorded entirely in the field notebook or on an 
appropriately designed boring log form and should include, at a minimum, the following 
information: 

 

• Drill rig make/model, name of drilling subcontractor, and driller’s name(s) 
• Weather conditions 
• Boring location identification, including physical description of location in reference to 

site features, and description of surface conditions at location 
• Borehole advancement method (augering - include size, mud rotary, etc.) 
• Sample number 
• Sample depth 
• Sample time 
• Sample collection method (split-spoon, cuttings, etc.) 
• Blow counts 
• Recovery (length and percentage) 
• Soil color (from Munsell Soil Color Chart) 
• Soil texture and physical description (SOP 33 – Subsurface Soil Sampling) 
• Observations of contamination (field screening results and visual observations) 
• Occurrence and estimated yield of water-bearing zones 
• Depth to water at completion of boring 
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• Any problems or significant events that occurred during drilling and sampling 
Rock boring and coring data recording requirements are similar to those for soil borings.  
Information may be recorded in either a field notebook or an appropriately designed boring log form 
and should include, at a minimum, the following data: 

 

• Drill rig make/model, name of drilling subcontractor, and driller’s name(s) 
• Weather conditions 
• Boring location identification, including physical description of location in reference to 

site features, and description of surface conditions at location 
• Borehole advancement method (augering - include size, mud rotary, etc.) 
• Sample number 
• Sample depth 
• Sample time 
• Sample collection method (cuttings, coring - indicate type) 
• Recovery (for coring) 
• Rock Quality Data (RQD) (for coring) (SOP 11 – Rock Coring) 
• Rock color (from Munsell Rock Color Chart) 
• Description of rock type, texture, fractures, etc. 
• Rate of borehole/coring advancement (per foot) 
• Observations of contamination (field screening results and visual observations) 
• Occurrence of water-bearing zones and their respective yields 
• Depth to water at completion of boring 
• Any problems or significant events that occurred during drilling and sampling 

 
6.0   REFERENCES 
 
Aller, L., Bennett, T.W., Hackett, G.,  Petty, R.J., Lehr, J.H., Secoris, H., and Nielsen, D.H., 1989, 
Handbook of Suggested Practices for the Design and Installation of Ground-Water Monitoring 
Wells: Dublin, Ohio, National Water Well Association. 
 
American Society for Testing and Materials, D2488, Standard Recommended Practice for 
Description of Soils - (Visual-Manual Method). 
 
Driscoll F.G., 1986, Groundwater and Wells - Second Edition: St. Paul, Minnesota, Johnson Screens, 
1089 p. 
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20 - VOLATILE ORGANIC SCREENING 
 
1.0   SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents Key Environmental Inc.’s standard 
methodology for performing field screening of samples for the presence of volatile organic 
compounds (VOCs).  Field screening may be performed either directly by holding the instrument 
over the sample or via headspace screening by placing the sample in a sealed jar prior to 
screening.  Additionally, headspace screening can be used when first opening a well prior to 
measuring water levels or purging/sampling. 
 
Screening for the presence of VOCs may also be used to help determine whether site workers 
may need breathing protection during site activities, although this information alone is not 
adequate for making a final health and safety decision.  Such screening may occur when 
personnel first arrive on site by screening ambient air.  Screening may also be used to determine 
appropriate protection required to safely sample wells, soils, or other matrices.  However, the 
most common use of VOC screening is to aid in a soil sampling program or determining where a 
well screen should be set. 
 
Key generally uses two models of the HNu™: HW-101 and PI-l0l.  The HNu™ is a portable, 
nonspecific, vapor/gas detector employing the principle of photo ionization to screen for a 
variety of volatile organic compounds in air.  PIDs operate by photo ionizing molecules with an 
ultraviolet lamp and measuring the current generated by ions at a collection point in the 
ionization chamber. 
 
Organic vapor monitoring using a PID generally serves two purposes: 
 

• To monitor potential airborne chemical constituents and thereby assess the potential 
exposure of site workers, as specified in the site-specific Health and Safety Plan 

• To evaluate organic vapor concentrations in various media to assist in site 
characterization 

 
Field screening of subsurface soils is performed to qualitatively identify the presence of VOCs.  
This information may be subsequently used to: 
 

• Aid in defining the lateral and vertical extent of VOCs in the subsurface (to the extent 
permitted by the data quality obtained via the screening instruments) 

• Identify relative changes in VOC concentrations with depth or between boring locations 
• Aid in the selection of  samples for laboratory analysis based on criteria defined in the 

site work plan 
• Aid in the selection of depths and locations for screen installation in ground water 

monitoring wells 
• Aid in the determination of approximate volumes of solid materials (e.g., soil, waste) for 

excavation or remediation 
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The screening equipment will be selected based on knowledge of potential VOCs expected to be 
present at the Site.  Organic vapor meters (OVMs) (including flame ionization detectors [FIDs], 
see below) detect a wide variety of compounds, including methane, and can be used for general 
screening.  An HNu™ (photoionization detector [PID], see below) will also be a good general 
screening device in most cases but will not detect methane; therefore, in landfill situations where 
methane is a by-product and VOCs are also present, both pieces of equipment can be used to 
determine the relative amount of methane versus VOCs.  If the screening is being used to detect 
a known contaminant, the HNu™ can be calibrated to a standard and/or the appropriate lamp 
may be selected for screening a particular range of compounds. 
 
PIDs may be susceptible to impacts of temperature and high humidity; therefore, alternative air 
monitoring devices (e.g., Draeger tubes) which are less sensitive to the effects of high humidity 
may need to be maintained onsite 
 
1.1 
 

Referenced SOPs 

None 
 
1.2 
 

Definitions 

Organic Vapor Meter (OVM): A detector that uses a flame or ultraviolet (UV) light to ionize 
organic molecules and subsequently reports the concentration relative to a known standard. 
 
Flame Ionization Detector: An OVM that uses a hydrogen flame to ionize organic molecules.  
The unit is calibrated to a methane standard and, in addition to methane, is most responsive for 
hydrocarbons but also detects oxygenated and nitrated compounds. 
 
Photoionization Detector: An OVM that uses an UV light to ionize organic molecules.  The 
unit is factory calibrated to benzene and can be field calibrated to one of several standards 
(commonly isobutylene or the compound of interest, if known).  The use of different ionizing 
probes provides differing scales of detection.  For use in landfills, the PID probes do not detect 
methane and are more applicable to volatile screening in these atmospheres. 
 
Headspace Analysis: A field test to evaluate absence/presence of volatile organics in a soil/solid 
sample. 
 
2.0 REQUIRED MATERIALS 
 
Use of a PID does not require an extensive amount of equipment.  The following items should be 
available at the work site:  
 

• PID and operations manual, including charging mechanism 
• Calibration sheets and pens/pencils 
• Calibration gas 
• UV lamps 
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• Field logbook and indelible ink pens 
• Clean cloth and distilled water for decontamination 
• Sample jars or zip-lock type bags 

 
3.0   METHODOLOGIES 
 
To ensure that the photo ionization detector operates properly, the equipment should be 
calibrated daily before use.  Project-specific requirements may require additional, more frequent 
calibration.  The instrument manual should be consulted for calibration standards.  Calibration 
information should be recorded in the Field Logbook and on Instrument Calibration Log Sheets. 
 
The HNu™ may need to have the battery recharged for approximately eight hours following a 
use of six to eight hours.  The user should check the battery charge at the end of each work day 
to determine if recharging is necessary.   
 
All screening equipment should be calibrated and warmed up prior to use.  If field activities take 
place when ambient air temperatures are below 50 degrees Fahrenheit (°F), the screening 
equipment and samples should be placed in a heated/warm area if possible. 
 
During operation, the background level should be set at 0 using the 1 to 20 scale.  The needle 
may drift below 0 if the lamp is extinguished, when weather conditions are not favorable to 
operation, or there is an oxygen deficiency in the ambient air near the probe (particularly below 
50 degrees Fahrenheit and if there is precipitation; during headspace analysis, condensate in the  
jar causes the needle to drift in this manner). 
 
Gas vapor concentrations will vary due to mixing with ambient air during screening.  
Consequently, the range, not just the peak level, should be identified in the field notes and 
reports. 
 
The following sections discuss the use of photo ionization detectors in various field activities. 
 
3.1 
 

Air Monitoring 

Monitoring for volatile organic compounds will be conducted prior to and during all intrusive 
site activities, confined space entries, monitoring well inspection and/or sampling and any other 
field activities where inhalation may occur.  Air monitoring for VOCs may also be conducted at 
the property perimeter to document background air conditions and to ensure that surrounding 
properties are not being adversely affected by site operations.   
 
Periodic measurements should be taken in the breathing zone to monitor for organic vapors.  If 
the organic vapor levels exceed the air monitoring action levels (for the constituents listed in the 
project specific health and safety plan) for a sustained period greater than five minutes, ventilate 
the immediate work area, employ vapor suppression techniques or work upwind of the 
contamination.  If these methods are not feasible or do not reduce the potential exposure below 
the acceptable levels, then employees must upgrade to Level C protection if benzene is not 
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present.  If benzene is present above the action level of 1 ppm, stop work, cover the area, and 
contact the Project Manager. 
 
3.2 
 

Soil Core and Split-Barrel Screening 

Prior to opening the split barrel, determine and record background reading(s) (the work area 
should be placed in a location upwind of the drill rig and rig exhaust).  When the split barrel is 
opened, scan the length of the sample with the probe within 1/8 inch of the surface.  The 
screening should proceed slowly enough to permit appropriate equipment response (allow for a 
2-second delay).  Record the range of readings, if any, and the approximate depth of the 
maximum reading.   
 
3.3 
 

Small Test Pit Screening 

Surface soil, newly exposed soil, soil stockpiles, and excavation surfaces can be screened for the 
presence of organic vapors using a PID or FID. Before screening newly exposed soil, soil 
stockpiles, and excavation surfaces, dig a small sample test pit at least 6 inches deep into the soil 
using a clean, decontaminated sampling tool such as a stainless-steel spoon and/or shovel. For 
surface soil or other soil directly exposed to the atmosphere for greater than 1 hour, dig a little 
deeper, approximately 12 inches before soil screening. When digging, minimize the diameter of 
the test pit, if possible, to reduce advection of soil vapors out of the test pit. Immediately insert 
the sample tip of the PID or FID into the test pit approximately 1 to 2 inches from the bottom of 
the hole, taking care not to foul the sample tip with soil particulates or water droplets. Record the 
maximum detector reading as the final sample concentration on the Soil Sampling Log Sheet or 
in the Field Logbook. 
 
3.4 
 

Headspace Screening 

Headspace organic vapor screening involves the measurement of vapors emitted from solid or 
liquid samples into the headspace of a sealed container.  The results generated from this 
measurement are semi-quantitative estimates of readily volatilized constituents. 
 
Immediately following split-spoon sample collection, any borehole slough and/or the outer 
portion of the sample will be removed to prohibit potential cross contamination from overlying 
materials.  The soil of interest should be placed directly into a clean and labeled 4-ounce sample 
jar using a decontaminated stainless steel knife or spatula.  The jar should be filled 
approximately one half full, leaving sufficient room at the top (headspace) for buildup of VOCs.  
The jar should be tightly covered with aluminum foil to prohibit the emission of volatizing 
compounds; a lid can also be placed overtop the jar, but without the screwing on the lid.  After 
the jars are sealed, they should be placed in an area of moderate temperature (50oF to 70oF) and 
permitted to stand for a period of time to allow equilibration.  At the end of the predetermined 
time, each sample will be screened by penetrating the foil cover with the equipment probe (after 
determining and recording background conditions).  The evaluation should be of sufficient 
duration to permit appropriate equipment response (a minimum of 5 seconds should be 
permitted). 
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Instead of using a glass sample jar and foil seal, zip-lock bags can be used to store soil samples 
for headspace screening.  Procedures for this method require placing a volume of sample 
material (should be equivalent for all screened samples) into a quart-sized zip-lock bag.  The 
sample should be crumbled to increase surface area to enhance volatilization.  Seal the crumbled 
sample in the bag being sure to maintain an air pocket within the bag.  The bag can be labeled 
with a marking pen to indicate sample location, depth, and time, and the bag can then be set 
aside to permit accumulation of volatile organic vapors.  Following the predetermined 
equilibration interval, the sample may be screened by inserting the probe through the bag, or by 
inserting the prove tip into a small opening along the bag’s re-usable seal.  The maximum 
measurement should be recorded in the Field Logbook and/or on sample log sheets. 
 
For more precise field screening measurements, the zip-lock bag method may be modified to 
include the installation of a stainless-steel air-valve to provide a Alead-free@ monitoring point.  
The air valve can also be used to administer a volume of hydrocarbon-free air using a volume 
pump and bottled air (or purified site air using carbon filters).  
  
To avoid problems associated with high relative humidity, when the HNu™ device is used for 
headspace analysis, the instrument should be maintained at the same or higher temperature than 
the samples to be analyzed.  If erratic instrument responses occur due to high VOC 
concentrations or elevated headspace moisture, the instrument behavior should be recorded in the 
field notes.  Such a result may render the data unusable. 
 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
Instrument calibration must occur on a daily basis, prior to each day’s use.  More frequent 
calibration may be specified in the site-specific planning documents.  The Field Supervisor must 
ensure that calibration information is recorded as required. 
 
5.0   DOCUMENTATION AND RECORD KEEPING 
 
Readings should be recorded to indicate the calibration and, for the HNu™, the voltage of the 
UV lamp.  For instance, if a reading of 17 parts per million by volume (ppmv) is reported by the  
HNu™, the notation should read ”17 ppmv VOCs by  HNu™ with a 10.2 electron volt lamp 
calibrated using isobutylene to a benzene standard.” 
 
Upon completion of the field activity, all data log sheets must be scanned for the permanent 
electronic project file.  Hard copies of the log sheets also become part of the permanent job 
records.   
 
6.0   REFERENCES 
 
United States Environmental Protection Agency, May 1993, Subsurface Characterization and 
Monitoring Techniques: Washington, D.C.,EPA/625/R-93/003b.  
 
United States Environmental Protection Agency, December 1987, A Compendium of Superfund 
Field Operations Methods:  Washington, D.C., EPA/540/P-87/001.  
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22 - ENVIRONMENTAL SAMPLE PREPARATION 
 

1.0   SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents procedures for selecting appropriate sample 
containers and preservatives when collecting environmental samples for analysis at a selected 
laboratory.  Procedures for packaging and shipping environmental samples are presented in KEY 
SOP 23 – Sample Handling, Preservation, Packaging and Shipping. 
 
Environmental samples are those that are anticipated to be relatively low in analyte 
concentration.  These samples consist of materials that may have been impacted by source area 
materials, but do not consist of source area materials such as sludge, material from drums, 
material from bulk storage tanks, etc.  Examples of environmental samples include: soil samples 
collected adjacent to or underlying a source area, stream and sediment samples, and groundwater 
samples (which do not contain non-aqueous phase liquid). 
 
1.1 Referenced SOPs 
 
23 – Sample Handling, Preservation, Packaging and Shipping 
 
1.2 Definitions 
 
(Reserved) 
 
2.0   REQUIRED MATERIALS 
 
Required materials for sample containers and preservation may include: 
 

• Laboratory-provided various sized glass containers (with Teflon®-lined lids or caps, clear 
or amber colored) as required for analysis 

• Laboratory-provided various sized polyethylene containers (with Teflon®-lined lids or 
caps) as required for analysis 

• Nitric acid 
• Sulfuric acid 
• Hydrochloric acid 
• Sodium hydroxide 
• Sodium thiosulfate 
• Filtration equipment, if required 

 
Project-specific, appropriate sample container size, sample volume, holding times, and 
preservatives should be presented in the Quality Assurance Project Plan (QAPP).  The selected 
laboratory should be able to provide the most complete guidance on this topic, and will have 
been consulted during the preparation of the QAPP.  This SOP is intended to provide general 
information to field and office personnel while preparing the project planning documents, 
ordering and shipping supplies, and performing sample collection activities. 
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3.0   METHODOLOGIES 
 
3.1 Sample Containers 
 
To limit potential chemical or physical changes in a sample during collection and transport, the 
sample container selection should be based on the following: 
 

• Sample containers should be new and certified clean prior to sampling activities 
• Sample containers should be constructed of non-reactive materials 
• Sample containers should not chemically or physically alter the sample 

 
The most widely used containers for aqueous samples are composed of glass or polyethylene. 
 
3.2 Aqueous Samples 
 
Glass Containers 
 
Glass containers will be used when organic compounds are the analytes of interest.  Sample 
volume will be sufficient to fill each sample container to allow the laboratory to attain the 
method-specific detection limits.  Specific to volatile organic analysis, sample volume will be 
sufficient to fill each sample container so that no air bubbles are present.  Once the sample 
container is full and preserved, if appropriate, it will be sealed with a Teflon®-lined screw cap.  
Specific container sizes for each analytical category are presented in the project-specific QAPP. 
 
Polyethylene Containers 
 
Polyethylene containers will be used for aqueous samples when metals and/or inorganic analytes 
are the parameters of interest.  One-liter polyethylene bottles with solid polyethylene or 
polyethylene-lined caps will generally be used to collect groundwater samples for metals and 
inorganic analysis.  Once the sample container is full and preserved, if appropriate, it will be 
sealed with the polyethylene screw cap. Specific container sizes for each analytical category are 
presented in the project-specific QAPP. 
 
3.2 Solid Samples 
 
Sample containers for the soil matrix are typically clear glass with a volume of 8 ounces.  Larger 
sample containers may be necessary depending upon the number and type of analyses.   
 
3.3 Sample Preservation 
 
Sample preservation is important to retard physical and chemical alterations of unstable analytes 
within the sample matrix.  Sample preservation methods are limited and are generally intended 
to: 

• Retard biological action 
• Retard hydrolysis of chemical compounds and complexes 
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• Limit photolysis 
• Reduce volatility of constituents 
• Reduce sorption effects 

 
Preservation is usually limited to acidification, treatment with an alkaline chemical, reducing 
light exposure, filtration, and refrigeration. 
 
Prior to any form of preservation, the following parameters, at a minimum, will be measured in 
the field on water samples and recorded in the field notebook: 
 

• pH 
• Specific conductance 
• Temperature 

 
These field measurements record baseline information on the water sample prior to external 
influences such as temperature, dissolved carbon dioxide, or oxygen affecting the sample. 
 
Acidification 
 
Acidification of samples is generally performed for two purposes.  Acidifying a (water) sample 
serves to limit metal adsorption to the sample container and will maintain the metal in a 
dissolved state.  Secondly, acidification will act to inhibit bacterial growth.  Samples to be 
acidified for either purpose will require a minimum volume of 100 ml and will be acidified to a 
pH < 2.  Acidification is performed immediately after taking field measurements or following 
sample filtration. 
 
Alkaline Treatment 
 
Samples are preserved with an alkaline chemical (e.g. NaOH) to form salts with volatile 
compounds such as cyanide.  Samples undergoing this preservation require a minimum volume 
of 100 ml and will be treated to a pH >12. 
 
Preservation of the sample will be performed by the addition of NaOH until the desired pH is 
achieved (pH > 12).  Preservation of a water sample is performed immediately after the field 
measurements are collected and recorded. 
 
Filtration 
 
Filtration of samples will be used only for specific analytical parameters.  It will be used when 
the dissolved metal content of water is of concern.  Filtration will not be performed for samples 
to be analyzed for volatile organics, semi-volatile organics, or total recoverable metals. 
 
When sample filtration is required, the sample will be drawn through a 0.45 micron filter.  The 
filter material will either be paper or fiberglass dependent on the nature of the sampled water.  
Filtration is performed immediately following the field measurements and prior to any other 
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preservation methods.  If the sample contains a significant level of suspended solids, a paper 
prefilter will be used prior to the 0.45 micron filter. 
 
Temperature Control 
 
All field samples that are to be analyzed by the laboratory will be sealed and then refrigerated 
during transfer to and storage at the laboratory.  Refrigeration of samples is a bacterial inhibitor 
and slows the chemical and biological changes of a sample exposed to an oxidizing atmosphere.  
Transfer and storage of samples will be between 0oC and 10oC, with a target temperature of 4oC.  
Solid samples are typically limited to this preservation method. 
 
3.4 Laboratory Selection and Coordination 
 
Choosing a qualified analytical laboratory is an integral part of sampling activities.  Regulatory 
program requirements and certifications must be considered in selecting the laboratory to ensure 
that the laboratory is capable of meeting project-specific requirements.  Also, the provisions of 
any Consent Orders or Unilateral Orders applicable to the project must be reviewed and 
communicated to the laboratory to ensure project-specific requirements are met. 
 
Laboratory Selection 
 
An analytical laboratory will be chosen based on the following criteria: 
 

• Capabilities of the laboratory including performance history, certifications, and 
regulatory program experience 

• The qualifications and experience of the laboratory staff 
• Availability of a designated technical client representative who serves as a single point of 

contact for all KEY projects 
• Quality and completeness of standard deliverables, including electronic data transfer 

availability 
• The specified analyses and turnaround time 
• The adequacy of the laboratory’s quality assurance/quality control program 

 
Coordination 
 
After selecting a laboratory, the laboratory will be contacted and the following information 
requested pertaining to the sampling activities: 
 

• Identification of a responsible party to act as sample custodian at the laboratory who is 
authorized to accept samples and verify the data entered from the accompanying chain-
of-custody forms into the laboratory tracking system 

• Provisions for a laboratory sample custody log consisting of serially numbered, standard 
laboratory tracking report sheets 

• Specifications of laboratory sample custody procedures for sample handling, storage, and 
disbursement for analysis 
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The laboratory will be notified within 48 hours prior to receipt of samples.  The samples will be 
packaged and shipped via express courier or hand delivered within 48 hours of collection to the 
laboratory.  The laboratory will then be contacted to verify receipt of the samples and estimated 
turnaround time. 
 
3.5 Sample Packaging and Shipping 
 
Proper sample packaging and shipping accomplishes the following: 
 

• Allows individual samples to be tracked through transport and analysis 
• Limits the possibility of breaking or losing a sample bottle during transport 
• Is part of formal chain-of-custody (COC) procedures (tracking of possession of the 

samples) 
 
Samples will be packaged and shipped according to the procedures in SOP 23 – Sample 
Handling, Preservation, Packaging and Shipping.  
 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
(Reserved) 
 
5.0   DATA RECORDING OR MANAGEMENT 
 
(Reserved) 
 
6.0   REFERENCES 
 
U.S. Environmental Protection Agency, 1986, RCRA Groundwater Monitoring Technical 
Enforcement Guidance Document: Washington, D.C., OSWER-9950.1.  
 
U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods - SW-846 3rd Edition (with revisions): Washington, D.C. 
 
U.S. Environmental Protection Agency, 1987, A Compendium of Superfund Field Operations 
Methods, Part 1: Washington, D.C.,EPA/540/P-87/001.  
 
U.S. Environmental Protection Agency, 1991, Compendium of ERT Groundwater Sampling 
Procedures: Washington, D.C., EPA/540/P-91/007.  
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23 - SAMPLE HANDLING, PRESERVATION, 
PACKAGING AND SHIPPING 

 
1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) describes the procedures associated with the handling, 
preservation, packaging, and shipment of environmental samples for laboratory analysis or 
testing. Environmental samples may consist of air, groundwater, surface water, sediments or soil.  
The objective of sample preparation, handling, packaging, and shipping protocols is to develop 
standard procedures which will preserve the integrity of the samples and minimize the potential 
for sample tracking errors, sample spillage or leakage, and/or sample container breakage.  The 
field team leader is responsible for the implementation of the sample handling, preservation, 
packaging, and shipping requirements outlined in the project-specific work plan. 
 
1.1 Referenced SOPs 
 
24 – Chain of Custody 
 
1.2 Definitions 
  
(Reserved) 
 
2.0 REQUIRED MATERIALS 
 
Required materials may include the following: 
 

• Sample containers (preserved, as necessary, provided by the laboratory) 
• Sample bottle labels 
• Chain-of-Custody forms 
• Sample cooler 
• Bubble wrap or other suitable packing material 
• “Blue Ice” (i.e., reusable, freezable ice packs) or sealed bagged ice 
• Shipping bills (Federal Express, UPS, etc.) 
• Field Logbook 
• Indelible ink pens 
• Packaging tape 
• Zip-lock type plastic bags 
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3.0 METHODOLOGIES 
 
3.1 Sample Handling 
 
Sample Containers 
 
Sample containers and appropriate preservatives (where necessary) will be supplied by the 
analytical laboratory.  After the respective sample containers have been filled with appropriate 
sample media and preserved as necessary, samples will be properly identified using sample 
container labels, and the samples will be stored at an appropriate temperature (usually <4oC) to 
preserve the integrity of the samples. 
 
Sample Preservation 
 
Preservatives will be supplied by the laboratory.  When possible, preserved containers should be 
supplied by the lab.  Common preservatives include hydrochloric acid (HCl), sulfuric acid 
(H2SO4), nitric acid (HNO3), or sodium hydroxide (NaOH).  Samples will be preserved in 
accordance with EPA protocol specified in SW-846 or the project specific protocols outlined in 
the quality assurance project plan (QAPP).  Use of the preservatives will be noted on the COC 
for each particular sample and analytical parameter. 
 
Sample Labels 
 
Blank sample labels will be supplied by the analytical laboratory and affixed to the sample 
container.  Sample labels will be completed using waterproof permanent markers or ink.  The 
labels will be filled out at the time of sample collection by the field sampling personnel.  The 
following identifying sample information will be included on the label: 
 

• Client/Site 
• Sample identification alpha-numeric code defined in the project planning documents 
• Sample collector’s initials 
• Date and time (military) of sample collection 
• Analytical method 
• Laboratory analysis to be performed 

 
Chain-of-Custody Forms 
 
A chain-of-custody (COC) record will be established and maintained to document sample 
possession from the time of collection until receipt by the laboratory.  A sample is considered to 
be in custody if it is in your physical possession, if it is in your view after being in possession, or 
if it is placed in a secure area with access controlled by you. Once samples are received by the 
laboratory, they will be handled under the laboratory internal COC procedures.  Field sampling 
personnel will initiate a COC record by recording the following minimum data as the samples 
are collected: 
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• Client/Site 
• Name(s) of sampler(s) 
• Sample identification alpha-numeric code 
• Date and time (military) of sample collection 
• Type of sample (e.g., soil, groundwater) 
• Number of containers per sample location 
• Requested analyses 
• Type of containers and preservatives used 
• Name and address for the competed laboratory reports 
• Name and address for the laboratory invoices 
• Specific instructions/notes for the laboratory, as necessary 

 
Sample COC forms will be placed in waterproof plastic bags and taped to the underside of the 
cooler lids. Sample COC forms will generally be supplied by the subcontracting analytical 
laboratory. 
 
Subsequently, at each change of possession, the COC record will be signed by the person 
relinquishing the samples and by the person receiving the samples.  The date and time of the 
transfer of possession of the sample will be recorded on the COC form; this occurs when the 
samples are transferred from the sampling personnel to the courier and when the samples are 
received at the analytical laboratory.  Sample COC forms shall be completed in ink.  Any 
transcription errors shall be corrected by striking the erroneous information with a single 
horizontal line.  The correct information will be added immediately adjacent to the strikeout.  
The sampler should initial the correction.  (Refer to SOP 24 – Chain of Custody for additional 
information). 
 
3.2 Sample Packaging and Shipping 
 
All samples will be transported to the analytical laboratory in durable, waterproof, secured metal 
or plastic coolers.  Sample coolers will generally be supplied by the laboratory.  All samples will 
be packaged very carefully to prevent sample breakage.  Samples will be shipped via overnight 
carrier (e.g., Federal Express or United Parcel Service) or hand delivered to the analytical 
laboratory, generally within 48 hours of collection.  Airbills serve as custody documentation 
during shipping.  However, project specific protocols will be checked to assure that specified 
sample holding times are not exceeded in the event that samples are not shipped on the same day 
that they were collected.  Additionally, the sample security and preservation must be maintained 
if samples are not to be transported immediately to the laboratory.  The following procedure 
should be followed for packaging samples for shipment to the laboratory for testing and/or 
analysis. 
 

1. Place plastic bubble wrap matting or suitable material over the base and bottom corners 
of each cooler or shipping container.  

2. Obtain a chain-of-custody record (similar to the example shown in Attachment 1of SOP 
24 – Chain of Custody) and enter all the appropriate information as discussed above. 
Chain-of-custody records will include complete information for each sample. One or 
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more chain-of-custody records shall be completed for each cooler or shipping container 
as needed to manifest each sample. 

 
3. Place bubble wrapping or other suitable material around glass bottles and place standing 

upright on the base of the cooler, taking care to leave room for packing material and ice 
or equivalent.  Rubber bands or tape may be used to secure wrapping completely around 
each sample bottle.  

 
4. Place additional bubble wrap and/or Styrofoam pellet packing or equivalent material 

throughout the voids between sample containers within each cooler.  
 
5. Place cold packs or ice in heavy duty zip-lock type plastic bags, completely close the 

bags, and distribute such packages over the top of the samples. Add additional bubble 
wrap and/or Styrofoam pellets or other packing materials to fill the balance of the cooler 
or container. 

 
6. If shipping the samples by express, courier, or delivery service, sign the chain-of-custody 

record thereby relinquishing custody of the samples. The date and time of custody 
transfer should be recorded on the chain-of-custody form.  The custody transfer should be 
documented when directly transferring custody to a receiving party or when transmitting 
to a shipping service for subsequent receipt by the analytical laboratory. The shipping 
service should not be asked to sign chain-of-custody records. 

 
7. Remove the last copy from the chain-of-custody record and retain with the field records. 

Place the original and remaining copies in a zip-lock type plastic bag and tape the bag to 
the underside of the lid of the cooler or shipping container. 

 
8. Close the top or lid of the cooler or shipping container and with another person gently 

rotate the container to verify that the contents are packed so that they do not move. 
Improve the packaging if needed and reclose.  

 
9. Packaging tape should be wrapped entirely around the sample shipping containers.  A 

minimum of two full wraps of packaging tape will be placed in at least two places on the 
cooler or shipping container.  Some project-specific QAPP may require custody seals be 
placed on the sample shipping containers.  Sign and date the chain-of-custody tape. 

 
10a. When transporting samples by automobile to the laboratory, and where periodic changes 

of ice are required, the cooler should only be temporarily closed so that reopening of the 
cooler can be easily performed.  In these cases, chain-of-custody will be maintained by 
the person transporting the samples and chain-of-custody tape need not be used.  If the 
cooler is to be left unattended, then chain-of-custody procedures should be implemented. 

10b. If shipment is required, transport the cooler to an overnight express package terminal or 
arrange for pickup.  Obtain copies of all shipment records as provided by the shipping 
service. 
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11. Upon receipt of the samples, the analytical laboratory will open the cooler or shipping 
container and will sign “received by laboratory” on each chain-of-custody form.  The 
laboratory will verify that the chain-of-custody tape has not been broken previously and 
that the chain-of-custody tape number corresponds with the number on the chain-of-
custody record.  The analytical laboratory will then forward the back copy of the chain-
of-custody record to the sample collector to indicate that sample transmittal is complete. 

 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
Prior to the samples leaving the site, each sample number and analyses, etc. are to be checked 
against the project planning documents, sample log sheets/field logbook, and chain of custody 
forms to ensure that all required samples have been collected and are labeled appropriately, and 
that bottles are filled for all required analyses. 
 
Quality control samples such as rinsate blanks and duplicates will be specified by the project 
QAPP.  A sample jar containing water should be sent as a temperature blank with each sample 
shipment requiring temperature preservation to ensure proper temperature is maintained.  Also, a 
trip blank, provided by the laboratory will accompany shipments with samples intended for 
volatile organic chemical (VOC) analysis.  

5.0 DOCUMENTATION AND RECORD KEEPING 

The documentation for supporting the sample handling, preservation, packaging and shipping 
will consist of chain-of-custody records, shipping records and laboratory reports.  In addition, a 
description of sample packaging procedures will be written in the Field Log Book.  All 
documentation will be retained both physically and electronically in the project files. 

6.0 REFERENCES 

U.S. Environmental Protection Agency, 1986, RCRA Groundwater Monitoring Technical 
Enforcement Guidance Document:  Washington, D.C., OSWER-9950.1.  

U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods - SW-846 3rd Edition (with revisions): Washington, D.C. 

U.S. Environmental Protection Agency, 1987, A Compendium of Superfund Field Operations 
Methods, Part 1: Washington, D.C., EPA/540/P-87/001.  

U.S. Environmental Protection Agency, 1991, Compendium of ERT Groundwater Sampling 
Procedures: Washington, D.C., EPA/540/P-91/007.  
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24 - CHAIN OF CUSTODY 
 

1.0  SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents procedures for documenting 
possession/custody of environmental samples from the time of collection through delivery to the 
receiving analytical laboratory.  At this point, internal laboratory records should document 
sample custody until final disposition.  This SOP also discusses sample identification and the use 
of chain-of-custody (COC) forms. 
 
Possession of a sample must be traceable from the time it is collected until analysis is completed.  
To document sample possession, chain-of-custody procedures are followed.  Chain-of-custody 
evidence includes all documentation associated with the sample including the chain-of-custody 
form, sample label, custody seal, courier’s receipt (if applicable), and field notebook. 
 
A sample is under custody if one or more of the following criteria are met: 
 

• It is in possession of the custodian or a designated member of the sampling team 
• It is in plain view, after being in possession 
• It was in possession and is secured against tampering 
• It is placed in a designated secure area. 

 
1.1 Referenced SOPs 
 
23- Sample Handling, Preservation, Packaging and Shipping 
 
1.2 Definitions 
 
(Reserved) 
 
2.0  REQUIRED MATERIALS 
 

• Sample containers 
• Sample container labels 
• Chain-of-custody forms 
• Zip-lock type plastic bags and tape 
• Field logbook and permanent ink, waterproof pen 
• Shipping airbills 
• Shipping containers 
• Locks or packaging tape 
• Custody seals. 
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3.0  METHODOLOGIES 
 
The Project Manager (or designee) is responsible for ensuring that sample labeling is completed 
in accordance with this SOP and that chain-of-custody forms are completed for sample 
shipments.  All individuals relinquishing and receiving samples shall sign, date, and record the 
time on the chain-of-custody forms. 
 
3.1 Sample Identification 
 
Blank sample labels will be supplied by the analytical laboratory and affixed to the sample 
container.  Sample labels will be completed using waterproof permanent markers or ink.  The 
labels will be filled out at the time of sample collection by the field sampling personnel.  The 
following identifying sample information will be included on the label: 
 

• Client/Site 
• Unique sample identification alpha-numeric code as specified in the Sampling and 

Analysis Plan 
• Sample collector’s initials 
• Date and time (military) of sample collection 
• Analytical method 
• Laboratory analysis to be performed 

 
3.2 Chain-of-Custody Forms 
 
Once the sample containers have been filled with the sampled media and properly labeled, they 
will be prepared for shipment to the receiving analytical laboratory.  Coolers containing samples 
will be accompanied by a chain-of-custody form (see example COC form in Attachment 1).  
 
The field team leader (or designee) shall complete a chain-of-custody form for each lot of 
packaged samples (e.g., each cooler).  COC forms shall be completed in ink.  Any transcription 
errors shall be corrected by striking the erroneous information with a single horizontal line.  The 
corrected information shall be added immediately adjacent to the strikeout.  The sampler should 
initial the correction.   
 
The following information will be recorded on the COC form: 
 

• Client/Site 
• Name(s) of sampler(s) 
• Sample identification alpha-numeric code 
• Date and time (military) of sample collection 
• Type of sample (e.g., soil, groundwater) 
• Number of containers per sample location 
• Requested analyses 
• Type of preservatives used 
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• Name and address for the completed laboratory reports 
• Name and address for laboratory invoices 
• Specific instructions/notes for the laboratory, as necessary 

 
Any area of the COC, where sample information is not completed should have a diagonal line 
initialed by the sampler to show that this portion of the COC will not be completed.  
 
Each COC will be placed in a waterproof zip lock plastic bag and affixed to the underside of the 
shipping container lid.  Samples will be packaged properly for shipment as described in SOP 23 
– Sample Handling, Preservation, Packaging and Shipping, and dispatched to the appropriate 
laboratory for analysis.  Shipping containers will be padlocked or otherwise sealed for shipment 
to the laboratory, including the placement of custody seals that would indicate a container has 
been tampered with. 
 
All shipments should be accompanied by the completed Chain-of-Custody Record.  The original 
record will accompany the shipment to the laboratory, and a copy will be retained by the field 
team leader for the project file.  Shipping bills and receipts must be retained as part of the chain-
of-custody documentation.  These documents should be scanned weekly and will become part of 
the permanent project files.  Paper copies will be maintained in the project files in the office. 
 
Upon receipt of the samples by the laboratory, the laboratory person assigned to log-in samples 
will confirm that the shipping container seals are in good condition and have not been disturbed.  
If a disturbance is noted, the laboratory shall notify the Key Project Manager at once.  The 
original chain-of-custody form is to be signed and dated by the laboratory person logging in the 
samples.  In addition, the receiving laboratory is to inspect each sample and indicate the 
condition of the sample on the COC.  The receiving laboratory is to retain a copy of each chain-
of-custody form along with the shipping bill.  Internal laboratory chain-of-custody procedures 
will be followed once samples are logged in by the receiving laboratory. 
 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
Prior to shipment, the Field Supervisor shall check to ensure that sample numbers are correct, 
sample paperwork is complete, field logbooks are maintained, and that the Sampling and 
Analysis Plan has been followed.  If a particular sample location is inaccessible or if a sample 
could not be collected for any reason, the Project Manager is to be notified immediately.  Such 
information must be included in the field logbook.   
 
5.0  DATA RECORDING/MANAGEMENT 
 
All sampling activities are to be documented in the field logbook.  As discussed in Section 3.0, 
information related to tracking environmental samples will be recorded on the COC forms which 
will be retained in the project files. 
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All pages of the field logbooks relevant to sampling, as well as copies of all paperwork (COC 
forms, shipping labels, etc.) are to be scanned. Both paper copies and the digital copies become 
part of the permanent project file.   
 
6.0  REFERENCES 
 
U.S. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical 
Enforcement Guidance Document:  Office of Waste Programs Enforcement, Washington, D.C., 
EPA/530/Sw-86/055. 
 
U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW-846 3rd Edition (with revisions): Washington, D.C. 
 
U.S. Environmental Protection Agency, 1987, A Compendium of Superfund Field Operations 
Methods, Part 1:  Washington, D.C.,  EPA/540/P-87/001. 
 
U.S. Environmental Protection Agency, 1991, Compendium of ERT Groundwater Sampling 
Procedures: Washington, D.C., EPA/540/P-91/007.  
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Attachment 1 
Example Chain-of-Custody Form 
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25 - EQUIPMENT DECONTAMINATION 
 

1.0   SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents general guidelines and step-by-step methods 
for on-site decontamination of sampling equipment, heavy equipment, and personal protective 
equipment.  Decontamination is performed as a quality assurance measure and a safety 
precaution.  Decontamination prevents cross-contamination between samples, minimizes 
contaminant transport, and also helps to maintain a clean working environment for the safety of 
the field personnel.  
 
Although this SOP defines on-site decontamination procedures, it is highly recommended that 
(1) dedicated disposable sampling implements are used whenever possible, and (2) sufficient 
dedicated sampling implements are taken to the field so that the need for field decontamination is 
eliminated or reduced.  For example, in collecting groundwater samples, dedicated, disposable 
bailers should be used, where practicable. 
 
Decontamination is mainly achieved by washing and rinsing with liquids which include; soap 
and/or detergent solutions, tap water, distilled water, acetone, hexane, and nitric acid.  The actual 
procedure will vary depending on project-specific requirements as listed in the Quality 
Assurance Project Plan (QAPjP), the type of equipment to be used, and the analytical parameters 
of interest.  
 
1.1 
 

Referenced SOPs 

05 – Management of Investigation-Derived Wastes 
 
1.2 
 

Definitions 

(Reserved) 
 
2.0   REQUIRED MATERIALS 
 
This section contains a general list of materials that may be required to conduct field 
decontamination of sampling equipment.  A particular project may have slightly different 
requirements; the QAPjP should be consulted prior to gathering and shipping equipment to the 
site.   

• Concrete or lined decontamination pad (as required by project planning documents) 
• Plastic sheeting 
• Garden-type water sprayers 
• Pressure washer, if required 
• Portable steam cleaner, if required 
• Cleaning brushes 
• Distilled water 
• Phosphate-free detergent (e.g., Liquinox®  or  Alconox®) 
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• Potable water supply 
• Hexane 
• Acetone 
• Isopropanol 
• 10% Nitric acid 
• Chemical-free paper towels or shop cloths 
• Cleaning brushes and scrapers 
• Aluminum foil 
• Drop cloth or plastic sheeting 
• Gloves; safety glasses, protective clothing as specified in the Health and Safety Plan 
• Cleaning containers (e.g., buckets, basins, pans) 
• Chemically-compatible dedicated squirt or spray bottles for each solvent above and/or 

distilled water 
 
Additional supplies such as those listed below could be required for waste disposal: 
 

• Trash bags 
• Trash containers 
• 55-Gallon drums 
• Metal or plastic buckets with lids for storage and disposal of decontamination liquids 

 
3.0  METHODOLOGIES 
 
Where feasible, all sampling equipment should be cleaned prior to use and dedicated to one 
sampling location for each sampling event, to minimize the need for cleaning equipment in the 
field.  In some instances, the use of dedicated sampling equipment may not be a practical option, 
depending on the scope of the project. 
 
In general, decontamination is accomplished by manually scrubbing, washing, or spraying 
equipment with one or more of the following:  detergent solutions, tap water, distilled/deionized 
water, steam, acids, or solvents.  Equipment can be allowed to air dry after being decontaminated 
or may be wiped dry with chemical-free paper towels, if immediate use is necessary. 
 
The field decontamination methods and agents are to be determined on a project-specific basis 
and should be stated in the project planning documents.  Decontamination plans should be based 
on a conservative, worst-case scenario, using all available information about a work area.  An 
initial assumption is usually made that all protective clothing and equipment that leave the actual 
work location are contaminated.  Based on this assumption, all nondisposable equipment is 
washed and rinsed, and disposable equipment and clothing are handled appropriately. 
 
It is the primary responsibility of the field team leader to assure that the proper decontamination 
procedures are followed.  Project-specific decontamination procedures are to be included in the 
field SAP.  It is the responsibility of the project safety officer (or designee) to develop and 
implement safety measures which provide protection for all persons involved directly with 
decontamination. 
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A decontamination plan will be developed in the Health and Safety Plan.  A decontamination 
line should be set up before any personnel or equipment enters areas of potential exposure.  The 
decontamination plan should include  
 

• The layout of decontamination stations and methods 
• Disposal methods for contaminated clothing, equipment and solutions 
• Procedures to minimize the potential for contamination, including work practices, the use 

of remote sampling techniques, the use of disposable or dedicated equipment; and 
avoiding laying down equipment in areas of obvious contamination 

 
The contaminants encountered and type of equipment used will dictate the type of field 
decontamination procedures required.   
 
At a minimum, the following procedures will be used: 
 

1. Remove adhered material from the sampling equipment by brushing and/or rinsing with 
tap water. 

 
2. Wash with non-phosphate detergent and tap water. 

 
3. Rinse with distilled tap water. 

 
4. Repeat the first three steps as necessary until all residue is removed. 

 
5. Rinse with appropriate solvent specified in the Sampling and Analysis Plan, if organic 

constituents are of interest. 
 

6. Rinse with distilled tap water to remove solvent. 
 

7. Rinse with 10% nitric acid, if metals are a constituent of interest. 
 

8. Rinse with distilled tap water. 
 

9. Air dry or dry with clean, chemical free paper towels or shop cloths.   
 

If metals are not a constituent of interest, the nitric acid rinse and the subsequent distilled water 
rinse steps can be eliminated. 
 
3.1 
 

Decontamination Area 

During the project planning activities, a localized decontamination area will be identified for 
large equipment such as drill rigs and earthmoving equipment.  This decontamination area 
should be located such that fluids and solids wastes can be managed in a controlled area with 
minimal risk to the surrounding environment.   
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In some cases, an existing concrete pad can be used.  In other cases, one may need to be 
constructed.  This determination will be made following an initial site visit.  Decontamination 
areas may be lined with heavy-gauge plastic sheeting and include a collection system to capture 
decontamination Investigation Derived Waste (IDW). 
 
Smaller decontamination tasks, such as the cleaning of soil or water sampling equipment, may 
take place at the sampling location.  In this case, all required decontamination supplies and 
equipment must be mobilized to the site.  These small decontamination areas may include basins 
or tubs to capture the decontamination IDW, which can be transferred to larger containers as 
needed. 
 
3.2 Health and 
 

Safety Precautions 

Decontamination procedures may involve: 
 

• Potential exposure to constituents within the medium being investigated or solvents 
employed 

• Physical hazards associated with the operation of the decontamination equipment 
 
When decontamination is performed on equipment which has been in contact with the 
constituents of interest or when the quality assurance objectives of the project require 
decontamination with chemical solvents, the measures necessary to protect personnel should be 
addressed in the Health and Safety Plan.  The Health and Safety Plan must be approved by the 
project Health and Safety Officer before work commences, must be distributed to all personnel 
performing equipment decontamination and must be adhered  to as field activities are performed.  
Material Safety Data Sheets for any solvents stored or used on-Site should be should be available 
at the Site.  
 
At a minimum, eye protection, safety shoes, and gloves are to be worn.  There are several types 
of gloves that may be worn, depending on equipment being cleaned, type and extent of 
equipment contamination, and cleaning solutions or solvents being used. 
 
Polyvinyl gloves may be worn when the equipment to be decontaminated is not heavily coated 
with constituents such as tars/oils.  In cases where heavy accumulations of tars/oils are present 
on the equipment, neoprene or similar chemically compatible gloves are recommended.  If a 
potential for skin contact exists, protective clothing should be worn. 
 
3.3 Equipment Decontamination Planning Considerations
 

  

Decontamination methods, solutions, and frequencies must be considered and addressed during 
the formulation of a decontamination strategy, and should be outlined in the project plans.  Each 
are dependent on site logistics, site-specific parameters of interest, the nature of the sample 
media, and the objectives of the study.  
 
There are several factors which should be considered when deciding upon a decontamination 
solution or solvent:  
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• The solution or solvent should not contain any of the analytes of interest 
• The solvent or solution must be effective at removing the constituents of interest 
• The solvent must be relatively stable so that it can be handled and stored in the field 

without special handling requirements 
• All sampling equipment must be resistant to the solvent or solution 

 
Regulatory agencies may have specific requirements regarding decontamination solvents. 
 
Methanol, acetone, and hexane are typical solvents of choice for equipment decontamination for 
general organic analyses.  A 10% nitric acid and deionized water solution is the typical solvent 
of choice for sampling equipment decontamination for general metals analyses.  If used on metal 
equipment, nitric acid may corrode the metal and lead to the introduction of metals to the 
collected samples.  If it is necessary to use metal sampling equipment to collect samples for 
metals analysis, consideration of the aforementioned should be included during the evaluation of 
field and laboratory QA/QC samples.  
 
Decontamination should be performed far enough away from the source of contamination so as 
not to be affected by the source, but close enough to the sampling site to keep decontaminated 
equipment handling to a minimum. 
 
If heavy equipment, such as drill rigs or backhoes, is to be decontaminated, then a central 
decontamination station should be considered.  Power may be required to run steam generators 
or high pressure water pumps.  A potable water source may also be necessary.  The construction 
of a suitable temporary structure to contain sprays and splashes may be necessary.  Rinse and 
wash solutions should be collected and contained until the materials are characterized to identify 
appropriate management options, or, if available and appropriate, conveyed directly to an on-Site 
treatment facility for management. 
 
Depending on the nature of the sample media or the solvents utilized, it may be necessary to 
collect, contain, and manage all particulate matter and wash solutions.  If containment is 
necessary, it may be achieved by performing the decontamination in large galvanized tubs or 
over plastic sheeting. 
 
3.4 
 

General Equipment Decontamination Procedures 

All sampling equipment must be decontaminated before use to ensure that contaminants have not 
been introduced to the sample during the sampling process through contact with the sampling 
device.  Heavy equipment such as trucks, drilling rigs and backhoes should be decontaminated 
upon arrival at the site to prevent the introduction of road chemicals or constituents from a 
previous site.  Monitoring well riser pipes, screens and drilling augers must also be 
decontaminated, as appropriate, to prevent the introduction of constituents. 
  
Unless the decontaminated sampling devices are to be used immediately, they should be wrapped 
in aluminum foil, shiny side out, and stored in a designated “clean” area.  Field equipment can 
also be stored in plastic bags to eliminate the potential for contamination.  Larger size 
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equipment, such drill rods, augers, backhoe buckets, etc. need not be wrapped or covered.  This 
equipment should be stored on horses or otherwise, kept from storage directly on the ground 
surface.  Field equipment should be inspected and decontaminated prior to use if the equipment 
has been stored for long periods of time. 
 
If specific procedures are not stated in the project plans, the standard procedures specified herein 
should be followed.  
 

1. Determine from the project plans the method of containment for the particulate and wash 
solution generated during decontamination.   
 

2. Typically, smaller equipment will be decontaminated in a plastic or galvanized tub.   
 

3. The brush and container used for the decontamination process should be new or 
decontaminated prior to use.  

 
4. Remove all solid particles from the equipment or material by brushing and then rinsing 

with available tap water.  This initial step is performed to remove gross materials.  
Depending on the size of the equipment being decontaminated, this step may be preceded 
and/or followed by a steam or high pressure water rinse to remove solids and/or residual 
oil or grease.  

 
3.5 
 

Personnel and Personal Protective Equipment (PPE) 

Decontamination of personnel and PPE prevents undesired human-health exposure to 
contaminants via ingestion, absorption, and inhalation. All personnel and PPE will be 
decontaminated as outlined in the Health and Safety Plan (HASP). Any further concerns 
regarding personnel and PPE decontamination procedures may be addressed directly with the 
Health and Safety Officer and/or Project Manager. 
 
3.6 
 

Decontamination of Sampling Equipment 

Conduct consistent decontamination of sampling equipment to ensure the quality of the samples 
collected. Decontaminate all equipment that comes into contact with potentially contaminated 
samples. Disposable equipment intended for one-time use that is factory-wrapped generally does 
not need to be decontaminated before use, unless evidence of contamination is present.  
 
Disposable equipment, such as disposable bailers, spoons, TerraCore® or Encore® VOC 
samplers, is preferred over reusable equipment; use wherever appropriate. Decontaminate 
sampling equipment, including split-barrel samplers, hand augers, reusable bailers, spoons, 
trowels, shovels, and pumps used to collect samples for chemical analyses before each use and 
before sampling at a new sampling location.  Decontamination personnel will wear the 
appropriate PPE as required by the HASP. 
 
Take the following steps to decontaminate non-dedicated sampling equipment: 
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1. Remove as much gross contamination (such as pieces of soil) as possible off 
equipment at the sampling site. 
 

2. If heavy petroleum residuals are encountered during sampling, an appropriate 
solvent such as methanol will be used to remove any petroleum residues from 
sampling equipment. If a solvent is used, it must be properly used, collected, 
stored, and disposed of according to the HASP and the project-specific planning 
documents.  If heavy petroleum residuals are not encountered, this step should be 
omitted. 
 

3. Wash water-resistant equipment thoroughly and vigorously with potable water 
containing non-phosphate laboratory-grade detergent such as Liquinox®, 
Alconox®, or equivalent, and using a bristle brush or similar utensil to remove any 
remaining residual contamination. 
 

4. Rinse equipment thoroughly with potable water (1st rinse). 
 

5. Rinse equipment thoroughly with distilled or deionized water (2nd rinse). 
 

6. For sensitive field instruments, rinse equipment with distilled, deionized, or 
American Society for Testing and Materials (ASTM) reagent grade water (3rd 
rinse). 
 

7. Air dry at a location where dust or other fugitive contaminants may not contact 
the sample equipment. Alternatively, wet equipment maybe dried with a clean, 
disposable paper towel to assist the drying process. All equipment should be dry 
before reuse. 
 

8. If the equipment is not used soon after decontamination, it should be covered or 
wrapped in new, oil-free aluminum foil or new, unused plastic bags to protect the 
decontaminated equipment from fugitive contaminants before reuse. 

 
9. Store decontaminated equipment at a secure, unexposed location out of the 

weather and any potential contaminant exposure. 
 
3.7 
 

Decontamination of Groundwater Sampling Equipment 

(Note: This procedure does not apply to dedicated submersible pumps which have been 
permanently installed in groundwater extraction wells.)   
 
Proper decontamination between wells is essential to avoid introduction contaminants from the 
sampling equipment to another well.  If peristaltic pumps are being used, it is necessary only to 
replace the pump head tubing after sampling each well.  If sampling with submersible pumps or 
reusable bailers that come into direct contact with groundwater, the equipment must be 
decontaminated.  The following procedure will be used to decontaminate submersible pumps 
before and between groundwater sample collection points, as well as the end of each day of use. 
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1. During decontamination, the submersible pump will be placed on a clean surface, such as 

a new plastic sheet. 
 

2. When removing the submersible pump from each well, the power cord and discharge line 
will be wiped dry using chemical-free disposable towels.  Should the pump be fitted with 
a disposable discharge line, disconnect the line for proper disposal. 

 
3. Clean an upright plastic-nalgene cylinder first with a methanol, 10% nitric acid, or other 

specified solvent and then a distilled/deionized water rinse, wiping the free liquids after 
each. 

 
4. For reversible pumps, reverse the pump to backwash all removable residual water present 

in the pump tubing.  The pump should be shut off as soon as intermittent flow is observed 
from the reverse discharge.  

 
5. Rinse the stainless steel submersible down hole pump section with a detergent solution 

followed by a water rinse and the specified solvent.  
 

6. Place the submersible pump section upright in the cylinder and fill the cylinder with tap 
water, adding 50-100 ml of specified solvent for every one liter of water. 

 
7. Activate the pump in the forward mode, withdrawing water from the cylinder. 

 
8. Continue pumping until the water in the cylinder is pumped down and air is drawn 

through the pump.  At this time air pockets will be observed in the discharge line.  Shut 
off the pump immediately. 

 
9. Remove the pump from the cylinder and place the pump in the reverse mode to discharge 

all removable water into a disposal container. 
 

10. Using the water remaining in the cylinder, rinse the sealed portion of the power cord and 
discharge tube by pouring the water carefully over the coiled lines. 

 
11. On reaching the next monitoring well, place the pump in the well casing and wipe dry 

both the power and discharge lines with a chemical-free paper towel as the pump is 
lowered. 

 
3.8 
 

Decontamination of Measurement Devices and Monitoring Equipment 

For water quality instruments, oil-water interface indicators, water level indicators, continuous 
water level dataloggers, and other field instruments that have the potential to come into contact 
with site media, at a minimum, wash with dilute laboratory-grade detergent (Liquinox® or 
similar) and double rinse with potable and distilled/deionized water before and after each use 
using a similar procedure as discussed in Section 3.6.   If heavy petroleum residuals are 
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encountered during sampling, use an appropriate solvent such as methanol to remove petroleum 
residues per the manufacturer’s maintenance guidelines. 
 
3.9 
 

Decontamination of Drilling and Subsurface Soil Sampling Equipment 

Drilling equipment and associated materials will be decontaminated by the drilling contractor 
prior to any drilling operations and between borings. Decontaminate tools used for soil sampling 
(for example, split spoon samplers) before and between collecting any analytical samples, as 
outlined in Section 3.6.  Thoroughly clean external and internal surfaces of drilling equipment 
(that is, drill bits, auger, drilling stem, and hand tools) before beginning any drilling operations 
and between borings using the following basic sequence: 

 
1. Remove as much gross contamination as possible off equipment at the sampling site. 

 
2. Wash equipment thoroughly and vigorously with high-temperature potable water 

using a high-pressure washer and/or steam cleaner. A bristle brush is also suggested 
to remove any persistent gross contamination. 
 

3. Rinse equipment twice thoroughly with potable water (1st and 2nd rinse). 
 

4. Air dry at a location where dust or other fugitive contaminants may not contact the 
sample equipment. All equipment should be dry before reuse. 
 

5. Store decontaminated equipment at a location away from any potential exposure from 
fugitive contamination. 
 

3.10 
 

Decontamination of Heavy Equipment 

Wash earthwork equipment (such as excavators, back-hoes, and trucks) with high-pressure 
potable water, if possible, before leaving a contaminated area, using similar steps as outlined in 
Section 3.9.  Portable steam-cleaners and hand washing with a brush and detergent, followed by 
a potable water rinse, can also be used. In some instances, tires and tracks of equipment maybe 
only need to be thoroughly brushed with a dry brush. Take particular care with the components 
in direct contact with contaminants, such as tires and backhoe buckets. Any part of earthwork 
equipment that may come in direct contact with analytical samples (that is, sampling from the 
excavator bucket) must be thoroughly decontaminated before excavation activities and between 
sample locations. 
 
4.0   QUALITY ASSURANCE/QUALITY CONTROL 

To ensure that sampling equipment is cleaned properly and sample cross-contamination does not 
occur, field rinsate blanks will be collected as required by the Sampling and Analysis Plan.  A 
rinsate blank will consist of pouring deionized organic-free water over the specific sampling 
device or pouring it through the device after it has been cleaned.  The rinsate sample is collected 
in the field under the same conditions as occurred for the sampling activity, and is handled 
exactly like any other samples collected that day.   
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Generally, one rinsate blank is collected each day of sampling or at a rate of 1 per 20 for each 
parameter, whichever is less, for each matrix being sampled or for each type of sampling 
instrument decontaminated and reused per day.  The rinsate samples are analyzed for the specific 
parameters of concern (for each matrix).  Rinsate blanks should be labeled like a routine 
environmental sample, and laboratory analysis instructions should be included on the chain-of-
custody form.   
 
Rinsate blanks are not required if dedicated sampling equipment is used.  Additional quality 
assurance samples may be collected if deemed necessary by project specific requirements.  All 
project specific quality assurance sampling will be defined in the sampling and analysis plan 
(SAP) or QAPjP prior to initiation of the field work. 
 
5.0   DOCUMENTATION AND RECORD KEEPING  
 
The field team leader will maintain a record of the decontamination procedures.  Notations shall 
be made in the field logbook concerning the decontamination procedures and which equipment 
was decontaminated.  An Equipment Decontamination Record form shall be completed for all 
rental equipment (see Attachment 1).   
 
The following information should be recorded in the Field Logbook: 
 

• Decontamination personnel 
• Decontamination solutions used 
• Start and finish date and time 
• Location of decontamination activities 
• General methods used, tools used, and observations, including any deviations from this 

SOP 
• Equipment identification numbers 
• Manufacturer names and lot numbers of decontamination solutions 
• Location and amount of decontamination IDW collected, stored, and/or disposed, 

including the sources (e.g., well or boring numbers) of the IDW (see SOP 05 – 
Management of Investigation-Derived Wastes) 

• Any spills or releases, and associated corrective actions taken 
 
6.0   REFERENCES 
 
United States Environmental Protection Agency, January 1991, Compendium of ERT 
Groundwater Sampling Procedures: Washington, D.C., EPA 540/P-91/007.   
 
United States Environmental Protection Agency, December 1987, A Compendium of Superfund 
Field Operations Methods: Washington, D.C., EPA 540/P-87/001. 
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ATTACHMENT 1 
SOP 25 – EQUIPMENT DECONTAMINATION 
EQUIPMENT DECONTAMINATION RECORD 

 
 EQUIPMENT DECONTAMINATION RECORD 

HS-15 

This form must be completed for all rental equipment. 

A copy of this form should accompany all returned equi ment 

Type of equipment: 

Model: 

Serial Nurnber: 

Rented From (Name & Address): 

Decontamination Method: 

Date of Decontamination: 

S~e Name: 

Project Number: 

To be signed by the Site Supervisor or Site Health and Safety Officer. 

Name: 
--------------------------------------------------------------~ 

Title: 
----------------------------------------------------------------~ 

Signature: 

Date: 

..-~"ENVIRONMENTAL 

.-.~;.J/ NCORPORATED 
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32 – SURFACE SOIL SAMPLING 
 
1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents Key Environmental, Inc.’s (KEY) standard 
procedures for collection of representative samples of surface soil or similar materials.  Surface 
soil typically consists of material at the surface of a site from a depth of 0-6 inches below ground 
surface but the definition of surface soil may vary based on site-specific conditions or regulatory 
considerations. 
 
Based on site-specific conditions and data quality objectives, surface soil samples may consist of 
material from alternate depth intervals.  For example, in the event that surface cover materials 
such as gravel, asphalt, or clean soil cover are present in the area to be characterized, a baseline 
surface soil sample may be material from beneath the cover material.  Samples from the surface 
of excavated soil stockpiles may also be treated as surface soil for the purposes of this SOP.   
 
Site-specific regulatory requirements should also be considered with respect to the definition of 
surface soil.  For example, contingent upon specific State or EPA regulations (or regulator input) 
or whether human or ecological receptors are of interest, surface soil may actually consist of the 
top two centimeters of soil or the top two or even three feet of soil. 
 
The site- or project-specific planning documents (Work Plan, Quality Assurance Project Plan, 
Sampling and Analysis Plan, Field Sampling Plan, Scoping Document, Scope of Work or other 
similar project planning documents) shall be consulted to identify the specific depth intervals of 
interest for the purposes of surface soil sampling pursuant to this SOP. 
 
Data derived from surface soil sampling and analysis can be used to address various objectives, 
including, but not limited to, the following: 
 

1. To support determination of whether a release of constituent(s) of interest has 
occurred in a specific area. 
 

2. To delineate the nature and lateral extent of a release to support ecological or human 
health risk assessments via direct contact pathways. 
 

3. To provide information to support modeling exercises such as erosion and runoff 
estimation or atmospheric transport of dust for risk assessment purposes.  
 

4. To establish background concentrations of naturally-occurring constituents (i.e., 
metals) in surficial soils. 
 

5. To provide information for establishing site- and task-specific health and safety 
requirements and for preparation of a Health and Safety Plan. 
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6. To accommodate area and volume estimation to support cost analysis for viable 
remedial options. 
 

7. To support remedial design of excavation, in-situ treatment, or engineering control 
options. 
 

8. To provide an initial data set for the purposes of determining if additional data 
collection is necessary to identify subsurface soil and groundwater impacts. 

 
1.1 
 

Referenced SOPs 

03 – Field Logbook 
22 – Sample Preparation 
23 – Sample Handling, Preservation, Packaging and Shipping 
24 – Chain of Custody 
25 – Equipment Decontamination 
 
2.0 REQUIRED MATERIALS 
 
As previously discussed, project planning documents shall be reviewed to identify any site- or 
project-specific requirements regarding sampling equipment.  The types of equipment to be used 
may vary based on the location of the site and State- and/or EPA Region-specific requirements 
or based on the method of recording sample locations.  Examples of relevant equipment for 
surface soil sampling are as follows: 
 

Health and Safety Plan 
Work Plan 
Hard Hat 
Safety Glasses 
Steel-Toed Work Boots 
Hearing Protection 
Safety Vests 
Daily Mobile Equipment Check List 
Tailgate Safety Meeting Sheets 
Direct Push Drilling Equipment 
Hand Augers 
AMS Soil Probes 
Wildco Hand Corer Sampler 
Acetate Sample Sleeves 
Soil Cone Catches 
Trowels 
Shovels 
Scoops 
Spoons 
Post-Hole Diggers 
Bulb Planters 

Spatulas 
Bowls 
EnCore® Samplers 
TerraCore® Sample Kits 
Plastic Sheeting 
Sample Bottles 
Photoionization Detector 
Buckets 
Scrub Brushes 
Detergents (Non-phosphate)  
Potable Water 
Deionized Water 
Nitric Acid 
Hexane 
Spray Bottles (for Decontamination) 
Clipboard 
Chain-of-Custody Forms 
Sample Collection Forms 
Field Logbook 
Sample Labels 
Air Bills 
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Shipping Labels 
Custody Seals 
Indelible Ink Pens 
Zip-Lock Bags 
Trash Bags 
Bubble Wrap 
Vermiculite 
Cooler(s) 
Ice/Freezer Packs 
Duct Tape 
Strapping Tape 
Nitrile Gloves 
Paper Towels / Shop Cloths 

55-Gal DOT-Approved Steel Drums 
Drum Labels 
Digital Camera 
Stakes 
Pin Flags 
Pedometer  
Flagging Tape 
Marking Paint 
Hand-Held GPS Unit 
Metal Detector or Utility Locator 
Tape Measure (100’ – 300’ reel) 
Compass 

 
A direct push technology (i.e., Geoprobe) rig may be appropriate for sampling hard cohesive 
surface soils if depth intervals in excess of one foot are to be sampled.  Should a direct push drill 
rig be used for shallow soil sampling, a one-call utility clearance may be required prior to 
mobilizing to the field to conduct drilling efforts.  Additionally, oversight personnel coordinating 
field efforts should consult the KEY Project Manager, or appointed representative, to ensure all 
access agreements are in place and current before mobilizing to the field.   
 
Hand augers of various types and bulb planters are suitable for sampling all types of cohesive 
soils.  Trowels, shovels, scoops, and spoons are suitable for all types of shallow surface soil 
sampling including cohesive and non-cohesive materials.  The sampling equipment should be 
manufactured of a material that is suitable for the types of analyses to be conducted.  Stainless 
steel, glass, and hard plastics are typically suitable materials. 
 
Spatulas may be suitable for cohesive soils to assist in the removal of material from augers if 
hand augering is completed.  Stainless steel bowls are suitable for compositing samples from 
multiple locations or for the homogenization of soils from a discrete vertical interval at a single 
location.  Note that samples for Volatile Organic Compound (VOC) analysis are typically 
collected using an EnCore® Sampler or a TerraCore® Sampling Kit.  VOC samples shall 
ALWAYS

 

 be collected directly from the sampling location and should never be collected after 
homogenization or compositing. 

Additional equipment identified above is used for sample handling, packing and shipping, and 
for Investigation-Derived Waste management for subsequent off-site disposal and documentation 
purposes.  Sample handling, packaging and shipping, chain-of-custody, and sample preparation 
are discussed in detail in other relevant KEY SOPs 23, 24, and 22, respectively.  
 
3.0 METHODOLOGIES 
 
The sample location should be identified in the field based on inspection of site sample location 
maps (and associated coordinates) from the project planning documents and/or based on visual 
inspection of the area to identify areas of staining or stressed vegetation.  If locations are pre-
specified in the project planning documents, the sample location should be determined via use of 
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a hand-held GPS unit or via measurement using a tape measure (and compass as necessary) 
relative to fixed site features (e.g., building corners, monitoring wells, survey benchmarks, 
hydrants, poles, etc.).  If VOCs are of interest for the sampling and analysis program, a 
photoionization detector (PID) measurement should be obtained within 3 inches of the ground 
surface at the planned sample location prior to sampling.   
 
The ground surface at the sample location should be cleared of debris (e.g., rocks, twigs, leaves) 
or other materials that may prohibit/inhibit sampling (e.g., gravel or grass).  If ornamental 
vegetation must be disturbed (e.g., grass removal) a shovel should be used to remove a layer of 
the turf to accommodate sampling of the underlying soil matrix.  The turf should be replaced 
upon completion of sampling. 
 
A hierarchical approach shall be followed during surface soil sampling activities.  Samples for 
the analyses specified in the project planning documents should be collected such that those that 
are most likely to be subject to losses via mass-transfer mechanisms (e.g., volatilization) are 
collected and bottled first and the most stable samples are collected last.  The preferred collection 
order for common analytical parameters is as follows:  
 

1. Volatile Organic Compounds; 
2. Semi-Volatile Organic Compounds; 
3. Total Petroleum Hydrocarbons; 
4. Total Organic Carbon; 
5. Metals and Cyanide; and 
6. Radionuclides 

 
If direct push technology sampling is completed, a decontaminated macrocore sampler with 
disposable acetate sleeves shall be used to collect the surface soil sample.  Once the core barrel is 
recovered and the acetate sleeve is removed from the core barrel, the acetate should be cut open 
via two parallel incisions along the length of the core.  Drillers typically have a cutting tool 
suited for this purpose.  Alternately, a utility knife equipped with a hook blade for safety, may be 
used to cut the acetate sleeves. 
 
Samples for VOC analysis (if any) should be obtained from the exposed core immediately after 
opening of the acetate sleeve.  These samples should be obtained from the exposed core at a 
location corresponding to the appropriate sample depth as specified in the project planning 
documents or at a depth corresponding to the highest PID reading along the length of the core. 
 
The sample shall be obtained directly from the core using the specified VOC sampling tool (i.e., 
TerraCore® kits or EnCore® samplers).  Sampling for VOC analysis using TerraCore® kits or 
EnCore® samplers shall be conducted to minimize entrainment of any air in the samplers and 
shall be completed in accordance with the manufacturer’s instructions.   
 
The remaining sample interval (e.g., 0-2 feet) should be homogenized in a dedicated or 
decontaminated stainless steel or glass mixing bowl.  Homogenization should be completed via 
thorough hand mixing of the sample with a trowel, spoon, or scoop.  Contingent upon the nature 
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of the matrix, coning and quartering may be an appropriate means of homogenization and 
generation of the desired sample aliquot(s). 
 
To complete coning and quartering, the sample shall be placed in the mixing bowl in a cone 
shape, shall be flattened into a cake, and shall be segregated into four quarters.  Two quarters are 
then discarded (i.e., returned to the sample location).  The remaining quarters are blended, coned, 
flattened, and quartered and segregated again.  This process continues until only a quantity of 
sample sufficient to fill the sample bottles remains.  Note that coning and quartering may be 
difficult for cohesive soils such as wet sticky clay.  Such soils should be homogenized to the 
greatest extent practicable prior to collection of sample aliquots.  
 
Decontaminated (or dedicated) trowels, spoons, hand augers, etc. may be used in lieu of a 
drilling rig.  If a sample portion is to be submitted for analysis of VOCs, the soil for VOC 
analysis should be collected directly from the sample location at a depth as specified in the 
project planning documents.  Sampling for VOC analysis using TerraCore® kits or EnCore® 
samplers shall be conducted to minimize entrainment of any air in the samplers and shall be 
completed in accordance with the manufacturer’s instructions.   
 
If a composite (or multi-increment) sample of several surface locations is desired, or if 
homogenization of a vertical sample from a single location is necessary to generate a 
representative sample, then mixing must be performed using a decontaminated or dedicated glass 
or stainless steel bowl.  Compositing and mixing will be performed only after any samples to be 
submitted for analysis of VOC have been taken.  Most soil matrices are suitable for 
homogenization via the coning and quartering procedure previously discussed.  Multi-increment 
sampling, if conducted, will be completed via collection of field composite samples to be 
subsequently processed and sub-sampled by the contracted laboratory. 
 
Upon completion of sampling at any given location (whether a subsample for a composite, or a 
stand-alone grab sample), the location should be clearly marked with a stake and flagging tape or 
a pin flag.  The sample location number shall be marked on the stake (or flag) using indelible 
ink.  The sample location should be photographed for documentation purposes.  Hand-held GPS 
units are typically suitable for documenting sample locations to the desired degree of accuracy 
and, routinely, coordinates should be obtained and recorded at the time of sampling if so 
specified in the project planning documents. If very accurate survey information is required, the 
sample location shall be surveyed at a later time unless sample locations were laid out in advance 
via surveying. 
       
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
Quality assurance and quality control for surface soil sampling activities will consist of several 
distinct elements.  Double checking of planned sample numbers versus numbers recorded on the 
field log sheets, on the sample label, and on the chain-of-custody form shall be completed to 
ensure that no mix up of samples versus locations occurs.  Collection of field quality control 
samples will be completed as specified in the project planning documents and will typically 
consist of field duplicate samples, matrix-spike/matrix spike duplicates, and possibly rinsate 
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blanks.  Trip blanks and field blanks are typically not required for the soil matrix but may be 
required on a project-specific basis.    
 
Decontamination of sampling equipment between sample locations is to be performed as 
outlined in SOP 25 - Equipment Decontamination.  Sample preparation will follow SOP 22 – 
Environmental Sample Preparation.  Sampling handling, preservation, packaging and shipping 
will follow SOP 23 – Sample Handling, Preservation, Packaging and Shipping.  Chain of 
custody will be maintained at all times, following SOP 24 – Chain of Custody. 
  
5.0 DOCUMENTATION AND RECORD-KEEPING 
 
All relevant observations and information about the sample location and sample collection effort 
shall be recorded in the field logbook in accordance with the relevant KEY field logbook SOP 
(SOP 03 – Field Logbook).  Detailed information regarding the sample and required analyses 
shall be recorded on a surface soil sample form, including, but not limited to, sample number; 
collection date, time, and location; soil texture and color; and relevant observations for the 
sample location (staining, odors, stressed vegetation).  Attachment 1 is a sample collection form 
which shall be used for surface soil sample collection efforts. 
 
6.0 REFERENCES 
 
ASTM International (formerly American Society for Testing and Materials).  ASTM D-5633 
(2008) - Standard Practice for Sampling with a Scoop. 
 
NJDEP (New Jersey Department of Environmental Protection), August 2005, Field Sampling 
Procedures Manual, §5.3, §6.1, and §6.2: Trenton, New Jersey.   
 
USEPA (United States Environmental Protection Agency), December 1987,  A Compendium of 
Superfund Field Operations Methods:  Washington, D.C.,  EPA/540/P-87/001,  pp. 8.1-4 through 
8.1-18. 
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ATTACHMENT 1 
SOP 32 – SURFACE SOIL SAMPLING 

SOIL SAMPLE LOG SHEET 

Sample No. 

SURFACE SOIL SAMPLE LOG 

Project Number; Date: 

Project Location: Time: 

Client: Weather Condition~-------------

Collected By: 

Sample Point Description: 

{lndude nearby landmarks, designa. on from a map layoutof11le site, mt'*lsurements. or any clt1er tccalil(g infQrm~Uon . ) 

Figure 1: Sample- Point 

Collection Depths 

Comment$: 

SA~PLE COLLECTION! 

Equipment Used: 

Required Analyses: 

No. of Sample Containers and Sizes: 

SoH Description 

Fnrm# !4 

IC I.\IENVIRONMENTAL 

i;JtNCORPORATED 
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33 - SUBSURFACE SOIL SAMPLING 
 
1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) presents procedures for the collection and 
identification of representative subsurface soil samples from borings.  Soil samples are used to 
evaluate the physical and/or chemical characteristics of the subsurface.  Physical information can 
be used to define site geologic, hydrogeologic, and geotechnical properties.  Chemical data 
generated from these samples can be used to define the lateral and vertical extent of 
contaminants in the subsurface. 
 
Samples may be collected via a number of techniques, depending upon site conditions and 
project objectives.  These techniques include split-barrel sampling or thin-walled sampling 
through hollow-stem augers, direct-push sampling via Geoprobe or cone-penetration technology, 
hand auger, test pit excavation, or other methods. 
 
Project planning documents such as the Work Plan and the Sampling and Analysis Plan should 
be consulted to identify the specific depth intervals of interest.  Data derived from subsurface soil 
sampling can be used to 

• Determine whether a release of constituent(s) of interest has occurred 
• Delineate the nature and extent (both lateral and vertical) of a release 
• Provide information to support an assessment of potential groundwater impacts 
• Establish background concentrations of naturally occurring constituents (i.e., metals) 
• Support remedial design activities 

 
1.1 Referenced SOPs 

03 – Field Logbook 
22 – Sample Preparation 
23 – Sample Handling, Preservation, Packaging and Shipping 
24 – Chain of Custody 
25 – Equipment Decontamination 
 
1.2 Definitions 

 (Reserved) 

2.0 REQUIRED MATERIALS 

The following equipment may be required when conducting subsurface soil sampling. However, 
not all equipment may be needed for any single sampling event. 

• Split-barrel sampler 
• Thin-walled sampler 
• Direct-push sampler 
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Sampling devices are often provided by subcontractors. 
 
Project planning documents should be reviewed by field personnel and Field Team Leader to 
determine the types of sampling equipment required for completion of the designated tasks.  The 
types of equipment to be used may vary based on the location of the site, and State- or EPA 
Region-specific requirements.  Examples of other relevant equipment for subsurface soil 
sampling may include: 
 

Health and Safety Plan 
Work Plan 
Hard Hat 
Safety Glasses 
Steel Toed Work Boots 
Hearing Protection 
Safety Vests 
Daily Mobile Equipment Check List 
Tailgate Safety Meeting Sheets 
Direct Push Drilling Equipment 
Hand Augers 
AMS Soil Probes 
Wildco Hand Corer Sampler 
Acetate Sample Sleeves 
Soil Cone Catches 
Spoons 
Spatulas 
Bowls 
Plastic Sheeting 
Sample Bottles 
Photoionization Detector 
Buckets 
Scrub Brushes 
Detergents (Non-phosphate)  
Potable Water 
Deionized Water 
Nitric Acid 
Hexane 
Spray Bottles (for Decon) 
Clipboard 

Chain-of-Custody Forms 
Sample Collection Forms 
Field Logbook 
Sample Labels 
Air Bills 
Shipping Labels 
Custody Seals 
Indelible Ink Pens 
Zip-Lock Type Bags 
Trash Bags 
Bubble Wrap 
Vermiculite 
Cooler(s) 
Ice/Freezer Packs 
Duct Tape 
Strapping Tape 
Nitrile Gloves 
Paper Towels / Shop Cloths 
55-Gal DOT-Approved Steel Drums 
Drum Labels 
Digital Camera 
Stakes 
Pin Flags 
Pedometer  
Flagging Tape 
Marking Paint 
Hand-Held GPS Unit 
Metal Detector or Utility Locator 
Tape Measure (100’ – 300’ reel) 
Compass 
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3.0 METHODOLOGIES 

3.1 Sample Collection 

Subsurface soil samples can be collected using a variety of methods that are generally dependent 
upon project requirements, intended analyses (i.e., volume of soil required for testing) and site 
geologic conditions.  Common sample collection methods are discussed below. 

Split-Barrel Sampling 

The procedures for this sampling method are presented in the American Society for Testing and 
Materials (ASTM) Method D1586 (Attachment 1).  The samples collected with this method 
usually provide a sufficient volume to test some physical parameters, such as grain size 
distribution, and commonly performed chemical analyses (e.g., VOCs, SVOCs, and metals). 
 
Following each use, the sampler should be washed thoroughly to remove residual soils.  If 
samples are to be submitted for chemical analysis, the sampler should be decontaminated 
between samples using a soapy (nonphosphatic) water wash and clean water rinse followed by 
solvent rinses and/or acid rinses and distilled water rinses as required for the analytes of interest. 
Split-barrel samples are used to collect soil samples 18 to 24 inches in length from a selected 
depth interval.  Depth intervals will be specified in the project-specific work plan.  The sampling 
depth and the blow counts for each 6-inch interval will be recorded in the field notebook.  After 
removing the sampler from the borehole, these procedures should be followed: 

• Note and record the amount of recovery 
• Describe the sample as per ASTM Method D2488 (Attachment 2) 

Select representative portion(s) for retention and place in a labeled clean storage jar(s) for 
subsequent evaluation of physical characteristics or in a laboratory supplied, labeled jar for 
laboratory chemical analysis. 

If samples are to be field screened for volatile organics: (1) the soil core should be screened 
immediately after the spoon is opened; and/or, (2) a sample should be placed with adequate 
headspace in a clean glass jar to be screened later for volatile organic chemicals in the 
headspace, if necessary.  If a sample is to be submitted for volatile organic chemical analysis, it 
is important that exposure time of the soils to the air be kept to a minimum.  In addition, samples 
collected for chemical analysis should be placed on ice in a sample cooler immediately after 
sampling. 

As necessary, the following information should be included in the field logbook, as described in 
SOP 03 – Field Logbook: 

• Sample depth interval 
• Standard blow counts required for each six-inch penetration 
• Sample recovery 
• Sample description 
• Field screening data 
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When samples are collected for laboratory analysis, include the unique sample identification 
number, the type of analyses requested, and the laboratory where the sample is to be sent. 
 
Excess sample material can be containerized or placed on the land surface as specified in the 
project-specific work plan.  Management requirements for wash water and decontamination 
water should also be identified in the project-specific work plan. 
 
Undisturbed (Thin-Walled) Soil Sampling 
 
These samples are commonly referred to as “Shelby tube” samples.  The method is used to 
collect samples in conjunction with auger or wet rotary drilling methods, generally for 
geotechnical testing, but they may be used for chemical analysis as well.  These samples are 
generally collected only from cohesive materials. 
 
Typically, the soil is not removed from the Shelby tube in the field, unless analytical testing is 
required; the tube ends are sealed with plastic caps and/or wax and the tube sent intact to the 
testing laboratory.  Prior to sending the samples to the laboratory, all residual soil should be 
removed from the outside of the sampling tube. 
 
The tube should then be prepared for shipment as indicated in ASTM Method D1587 
(Attachment 3).  The tube should be labeled as shown in Figure 1, including the following 
information: 
 

• Job name and number 
• Sample location (soil or well boring number) 
• Sample identification 
• Sample interval and the percent recovery 
• Date of sample 
• Top and bottom of sample - lines should be drawn around the circumference of the tube, 

indicating the top and the bottom of the sample with an arrow pointing toward the top 
 
This information and any descriptive data on sample characteristics should be recorded in the 
field notebook. 
 
Direct-Push Soil Sampling 
 
The Geoprobe® direct-push soil sampling methodology is described herein, and is considered to 
be representative of most direct-push soil sampling procedures. Direct-push soil borings are 
completed by hydraulically pushing a sampling device to the top of the desired depth interval for 
soil sample collection. The soil sampling device typically consists of a stainless steel sampling 
tube through which a stainless steel drive point is inserted and attached to a piston stop pin. The 
steel drive point and piston stop pin prevent soil from entering the sampling device until the 
desired depth interval is encountered. A dedicated acetate liner for soil containment may be 
inserted into the sampling device. When the top of the desired sampling interval is encountered, 
the piston stop pin and stainless steel drive point are removed in order to permit soil to enter the 
sampling device with the next push of the rods. The rods are then extracted and the sampling 
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device is opened to expose the sampled core of soil, which can then be described and/or 
containerized. 

3.2 Sample Identification 

A unique sample identification will be given to each soil sample collected.  A precise method for 
sample identification, based on this generic scheme, should be presented in the project work plan 
and sampling and analysis plan.  One example of a sample identification scheme follows: 

The identifier will be composed of three groups of alpha-numeric characters, which will identify 
(1) the project and/or site; (2) the sample location; and, (3) the sample interval.  The three groups 
should be separated by dashes as in the following example: 

AL-MW10-SS5 

• Project Site (AL): The first two characters of the sample identifier should be a two-
character alphabetical code identifying the client and the site.  For example, a project for 
the Allied Gas Company in Lewistown may be identified with the code “AL.”  A unique 
project site identifier should be selected by the project manager and be specified the 
project-specific work plan and the project-specific sampling and analysis plan. 

• Sample Location (MW10): The second set of digits should be a combined alphabetical 
and numerical code that identifies the sample location and location type.  The example 
identifies a soil sample collected during the construction of Monitoring Well 10.  
Commonly used sample location identifiers include: 

• SB - soil boring 
• SF - surface soil 
• TP - test pit 
• MW - monitoring well (if soil samples are collected from a monitoring well pilot 

borehole) 

• Sample Type and Interval (SS5): The third group of characters should be both 
alphabetical and numerical characters that identify the sample interval.  The example 
given identifies a soil sample collected from split-barrel sample 5.  The boring log and 
field notes should reference the specific sampling interval (indicated numerically), but 
typically the number indicates the depth in feet below land surface where sampling 
began.  Commonly used sample type identifiers include: 

• SS - split-barrel sample 
• ST - Shelby tube sample 
• CB - core barrel sample 
• CO - composite sample 
• AC - auger cuttings 

“Blind” duplicate samples will be identified in the same way as any other sample, such that it is 
not identified as a duplicate; however, the source of the duplicate sample should be identified in 
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the field book as such.  Data quality samples (matrix spike or matrix spike duplicate samples) 
should be identified as such with an “MS” or “MSD” code, as appropriate [e.g., AL-MW10-
SS5(MS)]. 

If trip blanks or field blanks are required (these are typically deionized water samples or rinsate 
water samples collected from soil sampling tools), the sample identification scheme will include 
TB or FB and a number in the second group.  The number should identify the source of the blank 
and be described in the field notes.  A sample type and interval code for blank samples is not 
required. 

4.0 QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance and quality control for subsurface soil sampling activities will consist of 
several distinct elements.  Double-checking of planned sample numbers versus numbers recorded 
on the field log sheets, on the sample labels and on the chain-of-custody forms shall be 
completed to ensure that no mix-up of samples versus locations occurs.  Collection of field 
quality control samples will be completed as specified in the project planning documents and 
will typical consist of field duplicate samples, matrix spike/matrix spike duplicate samples, and 
possible rinsate blanks.  Trip blanks (unless a rinsate sample is submitted for VOC analysis) and 
field blanks may not be required. 

Decontamination of sampling equipment between sample locations is to be performed as 
outlined in SOP 25 - Equipment Decontamination.  Sample preparation will follow SOP 22 – 
Environmental Sample Preparation.  Sampling handling, preservation, packaging and shipping 
will follow SOP 23 – Sample Handling, Preservation, Packaging and Shipping.  Chain of 
custody will be maintained at all times, following SOP 24 – Chain of Custody. 

5.0 DOCUMENTATION AND RECORD-KEEPING 

All relevant observations and information about the sample location and sample collection effort 
shall be recorded in the field logbook in accordance with the KEY field logbook SOP.  Detailed 
information regarding the sample and require analyses shall he recorded on a soil sample 
collection form, including, but not limited to, sample number, collection date/time, sample 
location, soil texture/color, relevant observations such as staining, odors, and PID readings.  
Attachment 4 is a form to be used for subsurface soil sample collection record keeping.   

6.0 REFERENCES 

American Society of Testing and Materials, 1996, 1996  -  ASTM Standard D1586: Standard 
Test Method for Penetration Test and Split-Barrel Sampling of Soils. 

American Society of Testing and Materials, 1996, 1996 Annual Book of ASTM Standards -  
ASTM Standard D1587: Standard Test Method for Thin-Walled Tube Sampling of Soils. 

American Society of Testing and Materials, 1996, 1996 Annual Book of ASTM Standards - 
ASTM Standard D2488: Practice for Description and Identification of Soils (Visual-Manual 
Procedure). 
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Figure 1. Shelby Tube Marking Requirements 
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ATTACHMENT 1 
SOP 33 – SUBSURFACE SOIL SAMPLING 

ASTM D1586 
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~ Designation: 01586-11 
~u 11 7 

INTERNATIONAL 

Standard Test Method for 
Standard Penetration Test (SPT) and Split-Barrel Sampling 
of Soils1 

TI1is standard is issued under the fix d des ignation Dl586; the number immediately fol.lowing the designation indicatt'S the year of 
original adoption or, in the cnse of revision, the ye<u· of lnst revision. A number in purentheses indicates the year of last reapproval. A 
. uperscript epsilon {e) indicates an editorial dmnge since the last rt>vision or reapprovaL 

71zis standard has been approved for use by agencies of the Departme/1.1 of Defe!lse. 

1. Scope* 

1.1 This test method describes the procedure. generally 
.lmown as Lhe SLandard PeneLration Tesl (SPT), for driving a 
split-ban-e! sampler to obtain a representative disturbed soil 
sample for identification purposes, and measure Lhc resistance 
of the soil to penetration of the sampler. Another method (Te t 
Method D3550) to drive a split-barrel sampler to obtain a 
representative soil sample is available but the hammer energy 
is not tandardized. 

1.2 PracLice D6066 gives a guide Lo determining lhe nor
malized penetration resi Lance of sands for energy adjustmems 
of N-value to a consLant energy level for evaluali ng liquefac
tjon potential . 

1.3 Te t results and idenlifi ation information are u ed to 
estimate subsurface condition " for foundation design . 

1.4 Penelralion resistance Lesting is typically performed at 
5-fl depth tntervals or when a significant change of materials is 
observed during drilling, unless oU1erwise specified. 

1.5 This test method is limited to use in nonlithified soils 
and soils whose maximum particle size i · approximately less 
than one-half of the sampler diameter. 

1.6 This test method involves use of rotary drilling equip
ment (Guide D5783 Practice D6151). Other drilling and 
samplino procedures (Guide 06286, Guide 06169) are avail
able and may be more appropriate. Considerations for hand 
driving or shallow sampling wil11out boreholes arc not ad
dressed. Subsurface investigation should be recorded in ac
cordance with Practice 05434 . Samples should be preserved 
and transported in accordance with Practice 04220 using 
Group B. Soil samples should be identified by group name and 
symbol in accordance with Practice 02488 . 

1 This method is under the j urisdiction or A TM Committee J) I K n Soi l and 
Rock and is the direct responsihillty of ubcornmittee DL8.02 on 'arnpling and 
Related Field Testing for Soil Evaluations. 

Ctment editi n approved Nov. I, 2011. Published December 2011. Originally 
approved in 1958. Lnst previous edition approved in 2008 :JS D158 OSa, DOl: 
I 0.1520/D1586-11. 

1.7 AU observed a11d calculated values shall con.fonn LO the 
guidelines for signiftcant digits and rounding established in 
Practice D6026 unless superseded by this test. melbod . 

1.8 The values slaled in inch-pound unils are Lobe regarded 
as standard, except as noted below. The values given in 
parentheses are mathematical conversions to SI units, which 
are provided for information only and are not considered 
standard. 

1.8.1 The gravitational system of inch-p und units i used 
when dealing with inch-pound units . ln this system, the pound 
(lbf) represents a unit of force (weight), while the unit for mass 
is slugs. 

1. 9 Penetration resistance measurements often will involve 
afely p lanning, administration , and doCLtmenLation. This Lesl 

melhod does not purport Lo address all aspects of exploration 
and site safety. This standard does not purport to address all o.f 
the safety con ·erns, if any, associated witll its use. It is the 
responsibility of the user of this standard to establish appro
priate safety and health practices and determine the applica
bility of regulatory limitations prior to use. Performance of the 
Lest usually involves use of a drill tig; therefore, safety 
requirements as outlined in applicable safety standards (for 
example, OSHA regulalions 2 NDA Drilling Safety Guide.3 

drilling afety manuals, and other applicable state and local 
regulations) must be ob erved. 

2. Referenced Documents 

2.1 ASTM Standards:4 

0653 Terminolooy Relating to Soil , Rock, and Contained 
Fluids 

De 54 Tesl Methods for Speci·fic Gravi ly of Soil Solids by 
Water Pycnometer 

2 Available from Occupational Safety aud Health Administration (OSHA), 200 
Constitution Ave .. NW. Washington, DC 20210. http://www.osba.gov. 

3 Availab le from the National Drilling Association, ~ - II Center Rd .. Su ite 8, 
Brunswick, Oll 44212, http://www.uda4u.com . 

' For referenced ASTM standards, visit the ASTM website., www.astm.org, or 
contact ASTM Customer Service at service@astm .nrg. ··< r Annual Book of AST.M 
Standards volume infom1ation, refer to tl1e standard 's Document Summary page on 
the ASTM website. 

*t\ Summary of' Changes sec1ion appears at lhc end of t his standard 

Copyright C ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken . PA 19428·2959. Un~ed States 

Copyright by ASTM Int'l (aU rights reserved); Tue Feb 5 11:08:12EST 20 l3 
Downloaded/printed by 
Amy Hubbard (Key+Environmental ,- lnc.) pursuant to License Agreement. No further reproductions authorized. 
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.-.~;,INCORPORATED 
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l 1-87 Practice for Thin-Walled l'uh amp ling of oils for 
Geotechnical [.>urpose.'\ 

1)221 6 Test M etJ1ods for I ,aboratory Dctermi nali on of Water 
oisture) OJl tent of Soil and R()ck hy Mass 

02487 Practice fot' Classification of oils r Engineering 
Plll'poses (Unified oil 1. sllic tion ystem) 

D2488 Practice fo r Description and Identification of oils 
(Vi ual-Manual Pro cdw•e) 

D3550 P!'actice for Tbic.k W'IH, Rillg-Lilled, Split Bau J 
Drive Samplillg of Soils 

D. 740 Practic~ for: Mioiwum Requireruenls for geQcies 
Dngsged in Testing lttldlor Inspection of Soil and Rock as 
Used in Engineering Design and Construction 

04220 Praclices for Preser ing and Transporting Soil 
amples 

D4633 Tes Method for Dnergy Mea ~1remenl for Dynami 
Penetrometers 

D5434 Guide for Field L gging of Subsurface: Explorations 
of Soil and Rock 

D5783 Guide far Use of Direct Rotary D1illing with Water
Based Dri lhng Fluid for Gcoe:rwironm ntal Bx:plorabon 
and the ln talJation of Subsurface Watcr-Qu 1ity Monitor
ing Dev ice 

D6 26 Practice for Using ' ignific.ant Digits in Geotechnical 
Data 

I)(') l6fi Practice for Determinino- tl1 !. -ormaliz d P~netration 
Rcsist.ancc of Sands for Evaluation of T .. iqucfaction Potcn· 
t.ial 

DG 151 Practice for ( sing Hollow-S1· m Augcl' for Geot ch· 
nic 1 Exploration and Soil Sampling 

D6169 Ou id~;;. for elt:.ction of it <md Rock ampling 
Dev:ic s Used With Drill rugs for Dnvironmenlru Investi
gations 

D6286 Guide for Selection f Drilli11g Methods f · r I3nviron
meutt~l it Cbru·acterizatlo 1 

D6913 Test Melhods for Particle- ize Distribu lion (Or tl -
Uon) of Soils Using SieveAnalysis 

3. Term.inology 

3.1 Dejinilions: 
3.1.1 Defiultions of ter.m indud . d i.tl T nninology 0653 

pecltic to thi practice are: 
.1.2 cathead, n- Ib rotating drum or windla ·s in lhe 

rope-caUte.ad lift s. stem around which the operator wraps a 
rope lo tifland drop the hanuuer by successively tightening and 
loosening lhe rope lurns arouod lbt:. dntm. 

. L" drill rods. n-rods used to transmit downward force 
and torque to tJ1e drill blt whil drilling a bor hol . 

3.1.4 ·-value, n- thc hlow count repr~cntati on of he 
penetrat ion re.<~istanc of tlw soil. The N-valuc reported in 
blows per foot, cqu~al the um of the numb t' of hlows (N) 
required to dt·ive the sampler over the d pth interval of 6 to 18 
in. I 0 to 450 mm) (see 7.3 ). 

.1.5 Umd~Jrd Penetration Test (SPT) , n a test process u1 
the boLLom of the bor~hole where splil-barrel sampler ha ing. 
\n .iru;ide diamet~r of eil.her 1-112-in. (38.1 mm) or 1-3/8-in. 
(34.9 mm) see Nolt:. ... ) i · driwn a givendi Lance of 1.0 fl ( .3 
m) a Let · ing inl rval of 0.5 fl (0.15 Ill) u ing a h 1 m r 

Copy1ight by ASTMlnL'I (all right,; r~e.ved); Tuc Feb 51l:OO;l2EST2013 2 
Do-.vnloadod/printcd.l> 

wefghhlg approximately 140...lbf 62 - fall ing '"'0 :t L ln. 
(0.7() m .l. 0. 30 m) for· t:ach hammer blow. 

.., . 2 Definitions of Term Specific to T11i Standard: 
3.2.1 anvil, n- that portim1 of the drive-weight as 'eru.bly 

which Ule bamwer slrik ,; :.1ntl Urrough wbiclt the harn.wer 
energy passes into llle drill rods. 

3.2.2 drive w iahJ as embly, n- an assembly l.hal cons:lsls of 
the h mmer, an. il, hammer fall guide sy Lem, drill rod altach
ment system. and any hammer drop system hoisting atta h
ment.s. 

.1.2." hammm; n- that portion of the drivC>-wcight assem ly 
con ist.ing of the 14 .l. 2 lbf 623 ..!. 9 N) impact weight which 
is suc-eessively lifted and dropped to provide the en rgy that 
acnomplishe th sampling and penetration. 

3 ..... .4 hammer drop system, 11- that p Jtiou of U:te drlv 
weight assembly by which iile operator or automatic sy tern 
accomplishes the lifting and dropping of the hamrnel' to 
prod~1ce. the blow-

3.2.5 hammer fal.l guide, tt- that p10ut f the dri e-weight 
a.-sernbly useu lo guide Ule fall ~f Ule b.<UUIUer. 

3.2.6 number of rope tums~ li-llie lolal contact angle 
between l11e rope and the. cathead al U1e beginning of lhe 
ope1ator's rope slackening to drop lhe hammer, dividt:d by 
360 see ig. 1 ). 

.1 .2. 7 ampling rods, n- rods lhat connect th~ driv -weight 
assembly to 1he. s-ampler. l rill rods arc often used for thk 
purpose. 

4. "'ioniflcancc and Usc 

4.1 Thi. t.c. t method provides a disturbed oil sample ror 
moisture content detcrminatkm for idcntjficatioJJ and classifi
cation (Practices D24 7 and D2.488 ) purpose nd fot' labora· 
to . tests appropriate OJ' oil obtained from .a samplor that will 
produce large shear train distutbance in the sample 11 h as 
TesL Methods D'54, 0 .. 216, and 0691'. oil deposit · contain
ing gra els, cobbles, or boulders typically result .in penetration 
1'cfusal lllld damagl to the equipment. 

4.2 This test method pro ides , disturbed soil sampl for 
moislure content determinalion antl Jaboralory identification. 
Saropl qual.ity is gtmerall nol suitable for ad ancoo labora
lor ksting for tmgintx!ring properlks. "l'he process or driving 
the sampler will c use disrurban e of !he soH and change the 
ongineet:in("o propc.rtics. se of the thin \\!all lUbe ampler 
(Practice L 87) may resu lt i n less dishrrbance in oft oils . 
Cmi:ng techniques may result it1 less distw·har1oe than SPT 
sampling for har er soils, but it is not always th case .. that is, 
orne c.emented . oi ls m11y become loosened by water a tion 

du1ing c.oting; , oo Practkc DoL 1, and Guide 06169. 

4."" Thi test mothod i. used cx.te11 i ely iJ1 a great m•iety of 
geotechnlc.al exploration projects. Many local carr ·Jatious :U:td 
widely published con lation which relate blow count, or 
N-valtte, and tlle engineering behavior of eartl1works ~d 
foundations are availabl . fior e.valuating the liquefaction 
potential of ands during an em:Lhquake even ilie N-value 
sboultl be normali:red to a standard verburden stress 1 veL 
Practice 06066 pr lvi.des nethods to ob in a r~cord of 

Amy Hut>l>nrd (Kcy+Etavir~uncntal,+lnc. purtuantt License. Agreement. N t\1rth~'f reprodl•cth:m authorized. 
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Section A--A 

Ia) CNilller lr.ockWI$e rolaU•In 
dljlfOXII11a t IY H• 1ums 

B 

(b) olockWlse ml hQfl 
anrroxlrnalnl\1 :> ' IUrrts 

Section B-B 

FIG. 1 Definitions of the Number of Rope rums and the Angle ·ror (o)· CounterclockWise fiota lo.n and (b) Clock vise flotation of the Cat
head 

nMm:lH?'eti t't:. L ranee of ~ant~ to th~ l"Jelktt•ation of n tandru·,t 
sampler clri e11 lw • .:ta.nda.rd nel'g . Tb pet'!eti'atlorll'e i U.nc 
is adjttl'il (.i I'O drill rod en ·il'gy nlio of 6 %by u i.n_g a h-ammer 
syst m with ithcr an cstjmatcd cne gy deli ry or rliroctl 
measuting clrill t·ort tre wave. energy using TC$ Met -.od 
D46'HT 

~Ytil 1-·nli!- ndiabllily of data t11ltl i Hlt:tprel:dlon~ !t!ll<ltalcd b Llli. 
practice is dapertdent or1 tbe • m1jetence of the pe.reonnel pruforllli.n_s It 
~ ui.lll~e ·uitabilily or thee :J.Ulpmenl and f&"illtre used. Ageu ie~~ hat moo1 
rh.:- rirerL.-t of T' tic.e D3740 generally &'I! .on · dered capal)le of 
com[)Ctent tesrin~-1. 0 ..:~ ef this prncti;ce are ca\llioncd !hal ompllanc' 
-w ith Pta tice 0.3 ?4u does not a~ure r.::Jiab1e testing. Re.Jlabie tE!stin,g 
depend~!' Oll S!!¥eral fact(l(S :;md Pm::tic.e D- 740 pro\ijdel!' a JJJ£at1S' of 
~valuar]np J;orne of the. foc ton:;. Pra.:!ic• 0374() was develop-en for 
a~~n i n,gagM in tlw t' ting, insp~ tioo. or bQtll. of :nits an I rook. _s 
such. il i not lotnlly appltQll.hlc to njc.ncio. J)Crfimning I hi pm tioc. Us!.'TS' 

ll1i. It! . t mell1 1 !ihl>lll I ~a(lgurl.~ Ua •J I ht.: f .t:mewr~rl; ~,f Pno::lice D. 7.:10 
Is appropriate- ' or evahm.tin.tr the- quality of t;ln a ' ll y perform in;; this 1~1 
m thorl. Currently, there i ~: nr> knnwn qualifying nrui nru mnJmrity ihru 
inspects li.~>enc i e.~; tltat pelf! t1n thi$ leJ.·t m~:.thod. 

5. Apparatus 

5.1 Dl'illiltg Eqttlptrt,t~rt y dJ•ili.Lng equipment th t pro-
vides ;.t1 the lim~ of ampling a suit bl hor~hoh.• be(or 
inserlion of the &9.JJ.Jp ler Mml ensures that We pe.m~bil.lion te~>l is 
pe:rfonned 011 :intact soil sltail be ac<.~pl.a le. Th~ fo!Jow.ing 
pi~es of eqtupliienilut ·e pro en lob~ ~uiL'lble for uvancing 
a borehole in ~ome. subsurface condition.,: 

Copyright by ASTM In~ I (all riB,bt~ r~~rv~o.d): Tw.- Peb 5 ll:OOJ 2 EST 1 B ~ 

Dl.l\mlooded rinll'd b~· 

5.1.1 Drag, Clwpping, ric Fl. htail Bit.-, le.,~. tJ1an G 2 i t). 

(1 G5 mm and gyeat~l' th Jt '2 .~ in. (57 mrn In dironete!' may be 
usetl in ·oqiLII1 :tk\!1 wilh o~n-h I rot.'lry drilling or •asing
s.dv nccm nt driUing melhod.s. To avoid rlisturbancc of th 
und~J'Iy i ng soi1, bottom di. charge bitr;; arc not pe1 rrdtt.C!~ only 
lde d" chMge bits~ I' p rmittoed. 

.. 2 Roller-GOJie Blt . les" H 1111 6 2 in, ( 165 mm) nd 
gr~trJr ll1m 21 in. (57 mm~ in dhune.Lt\f umy boj used ln. 
·,mjun lion with upen-hol • rolary drilling: or ca ·ing
d ancenlt:nt drilling mt'Lbod:s if UK~ drilling lhucl ~lischarge k; 

cJ lkd~;:d. 

5. l .n Hollow-Sretn 'omiuuous Flight Augers, with or with
oul a cenler bil assembly. may be used to drill ilie borehole. 
The inside tliruneter of lhe hollow-slew '"wgers sha.U be less 
U1w1 6 :.z in. 165 lllllJ) and noL les U1an 2~ in. 57 llllll ). 

.1.4 'olid. ~onlimwus Flight. Bucket and H and Au!:eni, 
less tJ1an 6~3 in. (] 65 mm) and no less than 21 in. ,57 mm) In 
niam tor may be used if the nil on the id~ of tJ1e bnrcholc 
does not cav onto the sampler or sampling rod· durins 
sampli ng. 

5. 2 Sampling Rods P11sh-joi.nl steel clrlll ~od hall b t l. ed 
to •onnect th spW-1aneJ sampler to tile llriv ~wt~i g:ht -ss~
bl , The sampling rod shaH lail. 11 stiffness (moruenl o in~rlia) 

equal lo or gr~ ter ·· 1an UraL of pan~Hd Wt\11 "A'' rod (a steel rod 
UJ l IJ · an oulsitle di uncl•r oi' 1-5/8 in. (41.3 mm and nn 
in id diameter of 1-11~ in. 28.5 mm). 

Amy Hubll!ird (J<cyt-EnvlrOiu'rLt'fltlll,-+Inc. pttr8ual\t t Liceu e Agrecmcrtt. tiu1h<:i' rCJ)I'tldil~tHJl\s ulhon<!cd. 
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5.3 'plit-JJarrel _'ampler--The t .nJard sampler rlimen
• 1011 are, hown In Pig. 2. The sampler has an ouL iclo diameter 
of .. . l 0 in. (50.8 mm). 111c. inside rHamcter of t:ll of the 
split~harrcl (rtil:llcnsion D in Pi!'! . 1 oon be- ci thcr Jl/2-in. ~ -' .1 
:nm) o - P4-· :1- (34.9 rnm.) .( e N " 1 • l -gtm.g liner cru1 
be u d inside th . !·~-in. C38.l mm) plit . a1 ·el ampJ ·- T e 
rlriving hoc .hall he of hardened . eel and shall be l'eplaced or 
I' paired whe-n it becom~ dcnl · d or disto1wd. 'T'he pcnl!tl'ating 
nd of th drive hoe may b lightly r u.nded. Th plit banel 

sampler m.u t be eq~1Lpp d with . ba.IJ chc.ck [ll"ld vertt. Met~ or 
pl (ic b ke(~ -Ul ' y be used lo relain soil S!l.mples. 

Cll'll 2 BoU1 (I!I!Ol) auc.l a rulable te ·t data suggest that illu&' may 
ai.lfer as much a 10 to jQ% betwun a con taut .inside dlamet~r samplet 
and .1poot wall sample . if it l 11 sfl'llcy to . '1'(' 1 fol' tile Ul)l.!el wall 
s•unpler reti:!;r to lJ;~:lll;;tice 06066. tn ortil .~rica, it ils n w IJJWD.Orl 

p ti to use arJ upser w:;~lls m_pl!M with an ln;;i(J dlanwr r of J .dn. t 
one time, line , were u ,_ but pf'i\C.t:ice e ol ed to use- l.he opse£ wall 
ampt · without liM- . 1J ' of au up9Ct w~1 ·am(J!ct ~ll w- f r IJ!i of 

re~aincrs if no;:" !.:d. redu~ -nsidiJ fri(' tion, and impr " re VCflJ, Mtmy 
cot her c:ounfrie.o; j:l fiiJ us~ a cf!n. lanl 1 D srlif.,l)arj'e,] !1M'lp ler, which ' '; ~ th~ 
orip,in~ !it!ilndard ~nd still. [Jccep tt~ble within this sumdfl.l'd, 

5A- Drfve.-Welghr A ·sembly; 
5.4-L lfammer ami Anvil- Th baw.me.r shall w igh 140 

:.. Jbr (623 - 9 l ro.1t.l shall be a ri.giu mt:.rallic rnass. T 
hammer shall ·trike lh~ m1 il nd 1uak t: sk.el on sleel conblcl 
when rt ls dl'opped. A. hamn1er fal l g.uide permitting an 
unirupl'!,thl f~d I sh U b U$ (.J . fl ig. hew~ • schdlll~ tic of such 
halillDer ·. !Jammers u oo wilh Ute CHthead and rope method 
shall h ·e m unimpeded over lift caps.·uily of nl leasl4 in. no 
mru). f•or tJ~::.ly reasons, U1e use of hammer .J:tss~bly wiUt an 
inten1al wil i · encoura:;ed -as shown in Fig. 3. 'lhe total m .,. 

OPEN SHOE 

.. 

A - 1 0 to 2 0 lrl f2~1 fo !)0 mmj 
H - 1801a300irl (Oitb /loO/f;;.'lll) 
c; : I 3T!J 0 OOb lh (3111Ji{ J (}1 ~~ lllnlj 
D - 1.50 e~: () _05 .!lu in. (.:'JO. 1 !!: I n 0.0 mm) 
l - 0 ,10 .L 0 02111 . (2.M .L 0.25 IT11T\) 
I - lUJO 1. O.Ob- 0_1,10 In_ (bO .B 1.. I :3 - 0 0 rJlm) 
Cl - 1/:lO" lo !IS O" 

B 

of the hamm rag mbly hearing on the drill ro Is . hcml not l 
more than 25 l. 10 Ibm <1 13 - 5 kg). 

NO'J'B _ It ls sugges te(l llltl! !h" hammer fl)li g 11id l poun \lncntl 
mark n lo ilrlahl (h~ operainr or i lll>~lor !o ju l,ge ihf.' hammer (in1p 
hei2,h1.. 

.4.2 f l nn'llner Drop System- Ropt!-caU1eatl. Lrip, serni
autornatic o•· automatic ham01c1 rtro1 s l'lt.em. may be userl. 
provid :11g ti1e lifting ppar tu , Will not c lt e peru tration of the 
._ mpl ·r hit~ r -enga~lng •md Jifling th~ hnunu r. 

5. . Ct.'essory Eq11ip11umt-Aucessori~ such as. L bels 
sample conl:tiner · data shed . antl groundwater l~vel illt"a.Stt.r

ing de·v ices hall be provided ln a cordance. with the J quire
ments of the project and other A. l'M • tandard _ 

6. l)l'iUing P•·occdurc 

(i 1 'F'hc borehole s)1a I1 b~ atlvan.ccrl. incromcnt.a.Jly top rmh 
int rm]ttcnt or con t.inuou. !!;ampling. Test intcrva1, and loca.
tlons arc normally stipulated hy tJm project cnginoor or 
geologist. Typi al1 , tl1c hltcrvnJ.. selected are 5 fl. (1.5 m or 
less ln })omoge11 u · trat with test &l\d ampling loc. r.ion at 
ev · y ch 1g - of tr~'l.t;l. Recmd the deptll of dr.i llli1g t U1e 
n~trl:'.sl 0.1 [l (0.0 0 m). 

6, .2 Any drilling procooun: lhaL pro ides a. ' lUtably clean 
and st · t le borehole before U'lsetti -)~ of the s mpl-J and sw·es 
thal Ute peneW1tion. test is pt!rfonneu on e entially int. ct oil 
shill be acceptable . .!Jach of We fo llowing: prDcet.lures has 
pro en Lo be s.cct:plabJe for me sub urf..w..:e condiLioru;. Tl!e
:oubsud'uce comlilion anticipated should be OOlliiicleced when 
selecting the drilliitg method o be used. 

VENT 

(2 a-t o/a Tn. 
diameter-) 

FIG . 2 split-Barrel Sampler 

Copyright by ASTM M l (all riBJUs n:smed); Tu.t- Peb 5 ll:O!U 2 EST :lOB oi-
DI.l\mlooded rinll'd b}' 
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r-------- COUPLTNG OR 
COLLAR 

0 B-oo T 
HAMMER 

GU t OE. TUS~ 
OR ROD 

COUPLING 
OR SllB 

-· -DRIVE HE. 0 
OR 1\N lL 

DR! I.L ROC 

DONUT HA • R SAFE.TY HAM~ER 
FIG. 3 Schematic Drawing of he Donut Hammer a.nd SafE~ty Ham· 

mer 

.2.1 O:r~n-h0lt! mlary driiiJng method. 
6.2.2 onlinumts flight hollow- ·tem uger me.t.hod. 
6.2.3 Wash boring method, 
n.2.4 . nntinuou. ftight solid auger method. 

6 . .J Several dl'ill ing meUJod. I wduc tll1 ~ Clll:ible bore
hok s, Tlit: ptO<.:(!S:s ufjt'tting through m open tub;;: unpl~r and 
tllen s&mpl i.ng. when the desired depth j · reach · d shall not be 
permitted, '111 t tinuo\l !light solid o ~• gcr method shall nol 
be usetl or arlvancing the bbr hole b low a water ts.hle or 
below IJ te upper confuung bed o[ ~ confined non-cob ive 
stl'fltum tllllt is l.mdtw arresian pl'essw·e. Casing may not be 
:tdV<ll)C~ below Uw sampliog. n}Dvat(on prior to smnpHn_g. 
Advancing a hor hol with boltom di. ch rgc bits i not 
pennisslble. 1L 1!) not pen ni .b le L advance the bOTdll) le rnr 
-suht>equent in.c;crt.ion of 1he -sampler sol t· hy nwan. of 
p ni.vinus s. rnpl~ ng With Lhe • PT sumpler. 

6.4 The tUillim: Muid level within U1c 110rchol l':lr hollpw. 
!'le111 auu-eys ~hn~ be maintained at or bu e th in siLu 
gtuundw,lter- !~!vel al all tirnt:s uuring drilling, removal of drill 
rods, and mpl~lge 

7. Sa lpling " d Testing Pl'oced!H' 

7 .l After the bru hole has been d ·anced to th.c;o- desired 
s.:unpJing cl vation and c.-x:c:c sjve c11tting~ Yl ave b,;:cn rem,oved, 
tt'conl U1e d t:..mout ur:pth to the ncartlsl 0.1 ft 0,030 !U), and 
J1rcp~re fot tl'Ic st wit11 the followill~ ~ 'qU nc~ ofop'mtiol)s~ 

C'(lfl)l ri&htby ASTM Tnl'l (:ti l rishL 1'6~~); Tuef~b . 11.:0$:12 fl~-.r~OL> ;. 
tJowlih'l~\1 d · r~\ted ~· 

]_ L 1 Uach eilher t>pliL-barrd samplt!r Type A ~J r B Lo Lhe 
mplfng tod,<; nrt. lower into th~.: bot~.:llol . Do t1ot a llow the 

s mpler ) (lmp ml.o the ~nil to he runpled. 

7.t2 Positio1 th' hamm · nbov· and nttnr:h the "nvil to tile 
top of the ss.mplh,g rocb. 'l11is may h - dot, bcfol'e the. a.mplh,g 
rods and ampler :u:c Lower d into the bor hole. 

7.1.3 Rest the d d weight of the ampler, rods, anvil, and 
clrive wt:ight on U1e bollmn of th~ bor~holt'. Rtl(.;Ord U1t! 

s.mp!ing slart depU'l Lu lhe n~ar~L 0~1 ft 0.030 !U). Comp u-.; 

tile s mpling ~ tart dpth. to the dean:out d\7lpth in 7.1. Jf 
excessive. tutling~ are encmLDLert:d at the bolWm of ll1e 
1-mrehole, remov~ I he- ~ampl er and s.am Jling teltl:> rrom tilt' 
burd10le- and rernovt: Lht: cu ttings. 

7.1.4 Mark lbc dril l rods in three &'Ue<:essi v~::~ 0.5-fl (0.15 m) 
inoremenls sn I hal the ndvance of I he ·awpler uncter the impaol 

f llie hammer c.an be ~ily ub ·~:r ed for each 0~- -fl (0..15 ru) 
increment 

7.2 Driw: r.l1e samplBl' with blow · from th.e: 140-lbf (623-N) 
hammer .and count th' number of blow ~pplicd in each 0.5-tt 
l),IS-m) increment until one of tile fo1~ wing occurs~ 

7 .2.1 A tot 1 f 50 blows h ve been applied durin.g 11y on 
o£tlw tJli''C 0.5-ft (0-1.5-m) increment_ desodb I in 7-l -4, 

7.2.2 A total of 100 blows ba e been applied. 

7.2.3 Thtre is no obst:rved advanre of llit sa1npler during 
U1e appllc tlon f 10 , uc.;es.i e blows r U1e ltJilllmcr. 

:ufl} flubbanl O<c:y ITinvirann.ltnlal, lr1c.) !Jlll'I>Ulllltlo License Agrmnct~t. No furt!II.'f n:prcllm:tiorllL authorized. 
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~ 

7.2.4 Th ~ampler i ad anc~l Ll1e, toll\plete 1.~ 1'1. A-5lfl) 
\ ithom t.he limiting blow coUJ1ts occtu'ring as dt~ScJ'ibed in 
7.2.1, 7.~.2. or 7.2..3. 

7 ..... 5 I I' U1e ampler ink under IJ1C weigllt of the hammer, 
W~igbl of TOfL'i or both., record the lengU1 1f travel LO t.ht!. 
nearest 0.1 fL 0.030 ru), at1d drive Ute Slllilple.r through tile 
I' ma.inde:r of rl t·e~t intervaL If the sampler i!tks the omplete 
interval, • top rhc 11 netration. romovc the. ampler and ampltng 
rod ft·om th borello1e, Md o.dv::u1c th borehole r.ht.·ough fue 
YO\'Y soft or v!,lry loo~c. m terlals to the 11oxt desired sampling 
ele•vation. l<e oro the N-valu~ as dthcr w ight of hammer, 
wei~L of rnds, or bolh. 

7, Revot'd the 11\lm ocr of blow ' I l'CQ\Ili'Cd to ad .aur; the· 
!)amp let c ch 0. -ft (( 1.15 m) nf p nctration t'lr fta tion 'thcn:~1'. 
The fitst 0.5-ft (0.15 m) is onsidered to be s tlng drive. The 
sum of U1e numb r of blow rcqnil·c£1 for Ul.C second and tlmd 
-~·fl. {0.15 m) of pen -tration is t.crme I the "sr:andarrl penctrl

L:ion ft!Sls lance," OT lht: "'N- alut.,." If IlL~ :s.trnpltr is driven lt!!:iS 
t.h!lll1.5 fl 0.45 m), ns permitted in 7.2.1, 7 . ~ . 2. or 7.2.3, th 
number of blow' pal' each complete 0.5wft (0.1 ~ m) inCJ' ffii;Ut 

aml per each partial increment hall be recorded. rm !h boling 
log. Fur partial increme-nts, l11e depth ()f penetraLi n sha lt he 
rcpotted to th nem~t ll.l n (0.030 m) in addHion to lb. 
numbt:r >f blow."_ lf I he ~;amp ler .advam;,e.s hehw 1.1\e. boltom lf' 
Ute borehole under the talk weighl o( lbe drill rod · or lht: 
w ight of tl1e drill rods plus th static welgbt of the l1amn1er, 
thi informntion should be noted on th boring log. 

7.4 Th raioin.e: and 1b·opping of lhe 14 · -lhf (623-N) ham
mer shalll1 accom11lis]1ect using eitl1er of the fo llowing_ tv..•o 
meUlod " . • nr:rgy delivered tu 1hedriH rod hy dither me hod o 11 

b.: m~asurell. ~<:.carding to proceclures in T~L M~U1 d D4633, 
7.4.1 Melhad A- By u..o.rin~ a lrip auL rnatic, or semi-

utom!lLic hawmer dwp sy_leUI t.lu\1. lifi:> l11e 140-lbf (623-N) 
hammer and ~:~llow. it to rlro11 30 _ Ul ln.. (0.711 m _ ).03( m) 
with l imil~tl ttnhupedem.~e. Drop heights <ldj ll Llllt:nl::i for Ulo
rnatic nd tJ'ip hammers should be checked daily and at firb.t 
indicnt\on of fLJ;i~tioos iu p&:A·form .nc . Operation of ~mtom~ti 
hammer· . h:ill he in strict accornam:e with operation! manual . 

7.4-. .l Melhad R-By 1,1silig a cal.heaciLopLLII .a rope a.Hacherl 
to !.b~ lum:uner. When !he- t:at.head and rope meU1od L u:;ed the 
yst rn ancl opomtion sh"'ll <'Onform to lh following: 

7.4,2.1 The catb.eJd shall be essentially free of rust, oil, or 
grease and 1-Ja e a (liameter in !lie HJ.n.ge or (i IO 1 n in. (l5 f.O 
5 rnm). 

7.4.2. 2 Tb~ cathe.ad shulllcl be operated ala ullnlmutn speed 
of IOUion of 100 RPM. 

7.4.2.3 The opcmtor sllO\Ild genen'llly usc cithcr 1-3/4 or 
2-1/4ropc turns tm the oath ad, depending upon wl1ethc1· or nat 
t.h~ mve oome~ uO' Lh lop (1- /4 l.ums or counl.ercluokwilie 
rula.Lion) or lht: botlom <J~l/4 lums fur c lockwis~ rotalion) or 
th atheaa dul'ing the pei'formance of i.he penetration test , as 
slKlWn in 1-i l ~. 1. It i" gen rally known and accepted tha t -3/4 
OJ' more rope ttu·ns. consider bly imp des tlu fall of tl-1 h m mer 
;~nd hould 10t be ll ed to perform th, tes . 'l'u .. cath 'fld l'op 
shoulrl h . tiff, relatively dry, clean and shoulrl he r~placed 
'"''hen it. booon1e.."l t1Xt.e.SI'i •I frttye<~ ui l,. li1r1p. or I umed. 

7.4.2.4 J-lor " ch hammer hlow, a 30 :t 1.0 in. .76 m :t 
.U3U m i 11ft and ~·op h~JJ be employed by U1e op rator. The 

C(lflYrfght by ASTM Tnl'l (;til right! 1'5~ed); Tue Feb . I t :OS:IL T!ST 'LOJ .> 
6 Om nloa.t .d r~u.ed llY 

oper lim of pullin" and ~ IH\Wln& 111~ r p~ $hall be performed 
rhyrbmically without 1 olding the l'ope ttt d1e top of th stroke. 

CTE · If tb<-- banunc.r dro_r hcl..ght i something Nhcr than 30 .. t.n 
in. t0.76m := 0,030 m). Ih-eJl reccu·d 1he n~w dr p n.eigbt. For soil CJihe! 
than san&, Un!-re iN no k11own data or 1~sem-cll tim! relaj~~ to a~justi~tg the 

value. ol\trur1etl rwut dilfe.re111. 1Lrop I Ieight~. 'll!st ttte.ll lt)(l I 6.< ~ pm 
vides info~~tion Oil 1ll~fi energy lll£!101 llr<?nJC! nl for vari~ble Vf\lp 
lll'-ighrs :uttl E'rt~,ctille. DMl66 prtwirle iun~ n JaiitJJJ 111 adju~l'lllo rlf pf 
1 -value LO 1\ com:t&~Jl •nergy Jevej {6(,) m Qf lt-.eor~ticw, NO{) , Proc.cice 
0 6 (>C) allo\VIl tl'iF! hammer drop he.i_ght lO be adju&ted lo _pc-ovide 60% 
em~Ig • 

7.5 -grill<> LhB s:unpler La the surrace and open. Rtlconl tht: 
perct'lll recovery to l11e neare.s l% or l-he !englh or runple 
rc.c; IV l'ed t the nearest 0,1 ft 3 mmt ~ sify tho il 
. ample, recovered a, to, in ac-eordan · with Practi c D24RX 
then pl c one or mor re.presentativ ~ pa1tlons of tJ1 sample 
into s. alable mo\stwe-proor coni&iners Uars) without ra,mming 
or rli torting sny apparent stra.tifit'iltion. Seal t-ach con lner to 
pre cnl t:vapurnlion of soil molslurt'. Affix label Lo the 
COJttai11ers bearing. _iob d . lgruuion boriltg, number, sample 
depth, and the hlow c:o\tllt per .5-ft (150-rom) increment. 
I rok:ct the samples again, t ~f'_j·cmc t mporatmc cl)ange-s. 1 r 
1J1ere is a soil change wllhin i h~ sampl"'r, make a jar f 1r l!ach 
stramm aod not its locaUon .tn tll. -sampler oarl'el. Sample 
should b prese:rved a.m.llramnorled in Etcconlance wilh Pr G

Lic D4"'20 u ing Group D. 

S. D~h.• "ht (.'( .s)Fotm(s 

~.l Oat& obtail.ted In each b reJ.1ol sball be reccrd~;d in 
acoonlanre wit.h the Sub urface l,ogging Gui le D. 434 a..c:; 

r~quir..:d by U1e tXplon1~ion program. An example or a sampk 
data sheet is illcluaed lu Appendh:. XL. 

X.2 Drilllng inforrna:ticn shall be r~ordorl in 1J1c fiold ar1rl 
t>hall inclu l U1~ rullowing: 

8.2.1 Name and location of job, 
8.2.2 Names of c..-rew, 
8.2.3 Type and mnkc of drilling machine, 
8.2.4 Weathe1 ottditious, 
8 .2.5 Date an I time of stArt · nd tinish of horcholc, 
8.2.6 B ·ing numb r .and Loc;~tion ( t. tion, nd coo :cl ' m cs. 

if a ailab le and applicah l ~) 

X.l. 7 Surface elevation., 1f ava ilable 
~.2. 8 Me~wd of ad aocing aud cleaning_ !J)e borehole. 
8.2..9 M tbod of keepiug bol'ehol open, 
X .. HI DL!ptl1 of water Slll'face to the neatest \1. 1 ft (30 mm) 

and drilling t!e-plh L th~ ne.:tr..,:sL 0.1 fl (30 llllil) at tlr tiwe of 
a noted loss of drilling fl.L\ld 1 .tltl tjme and dat hen J' et~dil1g 
or notation was marl , 

8.2.11 Location of stt. t.a. lun es to the JteMest 0.5 ft 05 
mm. 

8...,L ize of sing,, depth of cased portion of borcllole- to 
th(lne: n~. t 0.1 ft (30 mm), 

!t .13 8quip~ent aHd thod A or B of driving_ ~plor, 

8.2.14 Sample!' ] ngth ilid inside dl.m.eter of barrel, and if 
a ample b:'lsket r~lner is used. 

8. 15 Size, type, and seetionlen.gth of the ·ampli..t'!g rod , 
and 

8.2. 16 Rt:JnMrk , 

.ol,my flub bani (Kc_y ~ Tim•iriXtrlltrdal, Ir1c. J fJlirtiUllllt lo Littn;l;c AgrcenJC!It. No furt.hl!.r' n:pru!lu~tion:t aud10i"izz:d. 
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8.... Data ohl.ain~ I r each sa1npl hall b<necorded in l.b 
field aud sh 11 .include U1e followin£ : 

' .3.1 Top or s mf 1c dcpt1J to the .tlClUOSt .] (t (3 mm) ~md. 
if' utilizo(L the aamplc numhcr, 

lL . 2 D~arlpli rn of s 11, 
. .3 SIJ."Al<l clmnges wiUrin wple, 

X_3_4 Sampler pe11 rration afirl recovery I ngt.h. ln the m~ar· 

est .1 ft 30 lll1l1 }. luttl 
83.5 umbel' 'of blows per 0.:5 ft {150 mm or panl~l 

i.n~~cmcn 

9. P r'cri ion ~md Ria$ 

9.1 Precisian- 'est data on precision is nol pr~stlnl.:~.d du tn 
tht:. MLLtre of thi!-1 Les method. Il .is. eitlti!r no feasible or too 
o tly at this tifl'l to ba teLl. or rnon~. ngen ies p;u•ticip:lre in 

all in itu testing p.rogram at a giv o si!e. 
9.1.1 The ~ uhc:ommittec 1 .n2 i." . ~king .add'tiona\ l ta 

rrom the UNen; of this Lesl llld}Hl 1 frutl mlghL be used Lo make 
a limitcrt .l:atemcnt on prcci ion. Pr~c:nt k110wledge in lic:at..es 
Lhe rullowing: 

9.1. t.1 Vari11l.ion!; in N-v~luell of 100% r more have been 
observed when u:>ing diiTer~nl sw.nds.rd penetration Lesl ap[la
J' tus and ddller ·. ti ~· adjol ent borehole in tbe same oLl 
f<,>nmtlion . Current opinion, ba ·ed on JJ elu experience, indi· 
cal.e l.hal when u ·ing l.h~. m appam.Lw; and driller. N-value:s 
in the sam soil c n he reproduc<C I with a coefficient of 
·ru·iation of about 10 

9,L l ,2; Tht' liSt' of fauJLy equiprnenL. ·u~.:b ru; an eAltemely 
ml\Ssi-vc OJ' dnrn:tgcd 1 vil. a rusty c:rtbe.ad, a low speed 
catl1etldt an old, oily rop , or m. ive. ol' poorly lubric:r oo rope 
sheave~:\ can ·ignifican.Uy contribule lo differt:nct>S in N-vi1Ju~ 
obt!~mecl bi;tWeen opetator-cb::ill rig yskm.s. 

9,2 Dias- ThtTe is no l(CCepled rdetem:::e vaiLte for !his l\:St 
method. thercf ro. bins cannot be d ;te.~·mitl~:d . 

10. Keyword · 

l 0.1 blow ount; in-. itu test.; p~mct.rallon resi, t.anc ; soi l: 
·pliL-bmel sruuplin¥;; Lltnd.llrd ~uet.ration test 

Nontnondnlor')' Tnl'ormaUon) 

Xl.l Se . Fi ~. / 1.1 

C\lflYrl&l!t by STM tnl'l all rightJ r6eyv~); Tue r~b . I I :0$:121!ST L.OJ 3 ? 
tJ wnlo~~led -r~ued bY 
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FIG. X1.1 Exampl e Data Sheet 
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~ t MMARV OF 'FI 

Committe 1)18 ha. tdent ifted th location of clccterl cl1ang • to thi. tc.q,t mctJ1od inc U1 l.ru t fs!>uc. 
DL 86-0Sa, that 11111 impact I he use of lhis- tesl melhm1. CAppJOVt!d ovemher 1, 2 Jll) 

r 1'1 Cnn·c tcct mi. ru c o r slgnilicant digits. 

A. f 111 Jnlmrtallono/lil}«J.<; 1'p posP/J(liJ rr1SfJt;DIIIl!J 1/J V<ill(flfy tll.'lny ~lrm! r~g/,ls ~.:>.< · II J 111 ootmf1tiltOrr Nlt/l any rlmn rltlirJifOIJ~Jrl 
ifl t/l(j Sflilldllll'i, UsSti o' /llis s/aJ!'la((f Es/lli?!Xpre!.SIY al1V1 d lt!at det ITili/JaliOit ~ IM Vallr1ify 01 any ' UCI'! pal /1/ii!JJIIs; <lnd t/19 f'iS; 
or lrmmgement or 1/Cll rl!lnt~ , "~ f'J/JIIro(y m 1rown rii$/Xlnsl!;llhlY, 

nus $ljj/lrJaJd is Ul1it1CI !o teVI 1~11-<ll BIW lime by lh~ (6~0/l rf}/S rscwit<a/ oommifte jJ.tJi1 ln(ISf /)9rBV/9Wed !l'VIliY f/119 yeaiS a/KI 
11 notre 15EJ!f, eJmOJr re.<tPf)roverJ or 1!/1!/"tarawn. rouroomm nts ar lrtV!!~.<:teltiwrtor r Vi ltm orr111 • trrntaf<t orrou.t<1a/uona1 tilnO<ll'l1$ 
<tnd , llf)I.JM 1:1 af]{lfel. 9<1 1c A$ rM mr · rmrt/Ci11<ll/1ea<~quan ,- Your oommem Wltr rocorve careNti ocnmarntlf.m a.r a mMttng (II 11w 
m:>~.JarrMilltJ llllc:fmi~;d/ oomrmllm1, Wlua/ ym1 m~y ~lfwrl It .f<'..ti r1ffJI t/UII ywrCJornmonls ltavtJ nolt C~J;vad a t~m l1aarmn yau ~/Jauld 
make ymlf lllawsl«liJWIJ ia tha.II.STM Comrwltaa on S!cmdatds al l/16 addmss slll.lW/1 oolow. 

till$ :>lamhlld 1;; copyriglllod by A TM ltllom<11if!tra/, lao flljlf //arbor OF!"" , PO /JoK C700, Wa.'\'J , I.JJlsllolrodo;rl/.1, PA 194io · P95!~, 
UM d Statas. JndiV.idual tflpdn/s j'singla or multipl& t.:O(Jias) of lilis st.:mdaro may be ol.llajntKJ by ronlar.ling AS1M at lila abova 
afidm:>s or a! 610 ·BaJJ fJ5H!J (pfli;;rt~J. S 104Jiif1 ri!J5!> (loJX) or ·arviUQ4'aslm or_q (l'l m<lil), or /tuaug!J 111 · AS I'M wi'JJJ ·tiR 
(W.!iWil ltn 011.J) /!' , trrliS:;illl! t71]fH.<; /o p!JOI'r'lOOpy lim slmlf/.'lrd may also -,"!CllrFid lmm lim A.'UM ('~ bSI!rJ fWWWi1 fm on 

C:OPYRIGJrrfl 

C\lflYiigjlt by STM tnl' l all rightJ r5eyv~j; Tue r~~~ . I I :0$~12 fi~'>T c.OJ S 9 
Do1 nl011.;ted · r~ued bY 
Amy flullbanl O<c:y IIYII 'IlrOIIII.Itnlal, Inc. ) fH.Il'IIUillll l o Litau;~ Agn:autllt. Ng i.urtlii!r n:proilU~tiOIIli aulhoriztd. 
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A Designation: 02488- 09a 
~u 117 

INT~RNATIONAL 

Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)1 

·nlls staudard is issued under the tixcd designation 02488; the number immediately following the designation indicates the year of 
original adoption or. in the ·ase of revision, the year of last revision . A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (e) indicates an editorial change s ince the last revision or reapproval. 

1his standard has been approved for use by agencies of the Department of Defense. 

1. Scope* 

1.1 This practice covers procedures for the description of 
soils for engineering purposes . 

1.2 This practice al o desc1ibes a procedure for identifying 
soils, at the option of the user, based on the classification 
system described in Test Method D24R7. TI1e identification is 
based on visual examination and manual tests . It must be 
clearly stated in reporting an identification tbat it is ba ed on 
visual-manual procedmes. 

1.2.1 When precise classification of soils for engineering 
purposes is required, the procedures prescribed in Test Method 
02487 shall be used. 

1 .2.2 In this practice, the identification portion assigning a 
group symbol and name is limited to soil particles smaller than 
3 in. (75 mm). 

1.2.3 The identification porLion of this practice is limited to 
naturally occurring soils (eiU1er intact or di turbed). 

NarE 1-Thi ~ pracrice may be used as a descripti ve system applied to 
such materials as ·hale. claystone, shells, crushed rock, etc. (see Appendix 
X2). 

1.3 The descriptive in.formation in U1is practice may be used 
with other soi l cia ification y terns or for material other than 
naturally occurring oils. 

1.4 The values stated in inch-pound units are to be regarded 
as standard. The values given in parenthc es cu·e mathemati cal 
conversions to SI units that are provided for infonnation only 
and are noL considered tandard. 

1.5 This standard does not purport to address all of the 
safety problems. if any. associated with its use. It is the 
responsibility of the user of this standard to establish appro
priate safety and health practices and determine the apptica
bi!i'l)' of regttlato1y limitations prior to use. For pecific 
precautionary statements see Section 8. 

1 'Jhis practice Is tmder U1e jurisdiction of ASTM ommillee D 18 on Soil :md 
Rock and is UJC direct responsibi lity of Subcommittee Dl8.07 on Identification and 
Class ification of Soils. 

Current edi tion approved June 15, 2009. Published July 2009. Originully 
approved in 1966. Last previous editi on approved in 2009 as D2488 - 09, DOl: 
I 0. l 520102488-09 A. 

I .6 This practice offers a set of instructions for pelforming 
one or more specific operations. This document cannot replace 
education or experience and should be used in conjunction 
with professional judgment. Not all aspects of this pra c:. tice may 
be applicable in all circumstances. This AS1M standard is not 
intended to represem or replace the standard of care by which 
the adequacy of a given professional service must be judged. 
nor should this document be applied without consideration of 
a project's many unique aspects. The word "Standard" in the 
litle of this document means only that the document has been 
approved through the ASTM consensus process. 

2. Referenced Documents 

2. 1 ASTM Standards:2 

0653 Tetminology Relating to Soil Rock and Contained 
Fluids 

D 1452 Practice for Soil Exploration and Sampling by Auger 
Boring 

Dl586 Test Method for Penetration Test SPT) and Split
Barrel Sampling of Soils 

01587 Practice for 'Ibin-Walled Tube Sampling of Soils tor 
GeotecbJ1ical Purposes 

02113 Practice for Rock Core Drilling and Sampling of 
Rock for Site Investigation 

D2487 Practice for Classification of Soils for Engineering 
Purposes (Unified Soil Classification System) 

03740 Practice for Minimum Requirements for Agencies 
Engaged in Testing and/or Inspecti n f Soil and Rock a 
Used i.n Engineering Design a11d Construction 

04083 Practice for Description of Frozen Soils (Visual
Manual Procedme) 

3. Terminology 

3 .1 Definitions: 
3. 1.1 Except. as listed below, all definitions arc in accor

dance wiili Terminology D653. 

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or 
con tact ASTM Customer Service ut service@ustm.org. For Anmuzl Book of ASTM 
Stand ards volu me infom1ation, refer to tl1e staodal'd ' s Document Sum01ary page 0 11 

the ASTM website. 

*A S ununary of Changes section appears a t tJ1e end of this st.andard 

Copyright ~ ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. Un~ed States 
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Non;: .2-For parti. les retained 0 11 • l·tn. (7 , Jtuu 1 ' 'S randatd si.!ve, 
the fo!Jowin_g de£in)UQ11~ are suggcstc(!: 
Co!•b/es-piirtk~li' of rOle · tliat wlli pas " 1_-irl. (. OO· IMIJ uare 
opeJifl!g and be ~llliH~il tm a , in. l7S IIHII) si~:v , tturl 
Rcmkl«r,\' parri ~~~or rock lhlll willllol [)ll~S ti 12 in. ~~00 1111111 ~:q mi~ 
opon 'ng. 

".l. 2 c.f ay oil pa sing ~ to, 2 0 7 5-J.UU) ie ve thut :m b 
mad.e Lo cex h1bit plaslicity (puUy-like. -proped.les wJU11n a TII1l ·e. 
of wul.er contents, aml that exhibils considerable sU:engU1 when 
aiJ-dty. fi'ot· clas ificatirul. Lay is a fi11e-grained soil , or the 
tii'Jc~gl':~ined portion o( a soU. with a plasticity u'dox equal to OJ' 

gre t.cr than •l, and the plor of pia ticity inrlci>: vcr. ns li.qujct 
lh niJ falls on or ah( ve H'l~ ·'A" lin~(&= F1g. _ of Te.~t Melh d 
l)~.t87 ). 

3.1."' gra el-rarhcles 1fmc!t Lllal wil l pa.s a 3-in. (7 .• 
lllill,) ·ie e m~cl be retained on a_ o. 4 (4. 75-lillll) sieve with Lh~ 
following subdhrl ions: 

c(lar e pas~S a 3-in. 05-mrn) sieve and L rctairled on ;:~ 
%-in. t]9-mm) ·icve. 
.~ne-p~sses .~ %-in. (19-mm) si~ve. am.! i · reLaiu.:d on a No. 

4 14.75-mm) si·e,•e. 
::' .1 .4 orgardc clar-a cl!r > iU1 sLLl''ficien l orgamc conlt n l I 

inJluence Lh ·soU prupertie ·. Pur c!assific.:-t lion, ~u1 orgm'lic clay 
is, soil th. t would be classified .ls n clayf except that its tiqllid 
l imit v. luc attcr nvcn rlrying i. l c s than 75 c~ of its liquirt Hmft 
valu~ befmt. oven drying. 

:u.s organic ·Ut- a. ' ill wilh ' Lifficiey~:L organic co11Lenl tv 
influen.c tbe s il pr·operties. Jim dassificatlotJ M org,ru'lk · Ut 
is n soi1 thnt wo1.1ld be cia sificd ~s 11 sill except 1hnt its liquid 
Hmit value after nvcn rlryil.1~ i. l c s than 75 o/t of i~ liquirt lfmit 
v :d~1c b~ ·o ·c oven drying. 

3.1.6 pear- a. soil compo. edpr1mmily ofvcg ~blc ti. sue h1 
vari u f-llliges ot' d~c.owpm;il.Jon usu!!lly wl!J• a.n organic ndor, 
a dark brol!.rtl lo bla.ck t:olor, a :spm1gy t:un h;lency, uml a 
textme ranging, fl'Om fibrous to amorphous. 

. 1.7 ·a11.d partie!,. of rock that will pa.'>s a o. 4 (4.75-
mm sie-ve and be reLaiue I m aN 1. 2nn (75-J.lrn) sieve with !he. 

follow in~ subdivi ·ions: 
coarse passe.5 a No. 4 (4.75-rnm) sie c and is t· famed ou 

o. 10 '2.0· -nnn} ie.ve. 
nu,.diwn- pas 'd> a Nu, 10 (2.JO-mm) sieve and i!:i rdainoo 

on. II No. 40 (425-wn ~iew:. 
jine-pa~ cs aN{'). 4o (4 ... -JJm) .i v · and is ret.aincd on a 

No. 200 (7:'i-j.Jl'n l @eve. 
3.1.8 j•i}t-.uil passing a No. 200 (7 _ -~) sieve U1at is 

11onplasti or very slightly pbs!' mill Uutt x:hlbits little or no 
strength when air dry. For cia sitication, silt iJ> a finl"-grained 
• ilT or he flne-grainul pnrlion <lr a soil, witl! a pl11...;1ieit in le 
le-s U1an , or U)e plot of pla t(city ind x: rsus Liqnid limit 
all b low tho- ", ··l ine cc Fig. ~ of •f f. Mothod D24 7). 

4. umnmry of Pnu:Uce 

4.1 U ing visual exarninalion and simple m:mual tests. !his 
pr ctice gives~t:::mdardlzed criteria ru'l.d proc-edm · for describ
ing and identifying oils. 

4.2 The soil ca.u b g,i · en un ideutiti ·atjon by assigning • 
~roup symbo](s'l and nrun . Th~; !low charts, Fi_g. la !llld r ig. lb 
for ti n :grainccl soil", and Fig. 2, for coarsc--graine .I soils, can 
oc u&ed to a sign Ul" appropJ:i[lt() group y,rnbol(s) and nam . Ji 

C'(lflYright by ASTM Tnt' I (;~I I right! 1'6enred); C!G\ Feb 4 I O:OO:t}'ll!ST 20 13 
OQWI IIO~d .d )r~\ttd by 

tJ1e soil has pmp~·li~ whioll I 1 nol. djsiJntUy place it into a 
specific group. botde.l'line symbols rn~. be lld~.d , see Appendix 
X3. 

NUTH 3~1t 1· s~ste.d lbal :1 dl.sline-fion be .m.ade be1ween dual 
.>)'mi. ~~.~ tlml borderline symba/ ·. 

D11al S mbol-A dual symbol is Lw symbols separated by a hyphen, 
f t ~xamplc, CiP,GM, SW,SC'. CI.··Mf. u:;t!,d to indicate that lh oil h s 
b~.n identified as having ~u1. propl:lrlfus of a c lassification ill a.ooordance 
wHh '1~1. M~thorl 1)148.7 whe~ l.w ) symbols are r~qui red. 'I'~ u ~ymbol~; 

ru:e requii-ed Wlte,n Ulll> S'oil has between 5 and 12 b!. fine ot when the liquid 
l iJlJil n l plllillit:i l,y i.r ldell \'~r l ue.s ploL in HJe VML ill'~a or Ute plMI.i,cily 
chart 
.Borderfh B S;.'Tnboi- A bofderline ymbol i lwo symbols . egar<~~d b a 
!llash, forexam.ple, U _IJ , Ml M , UML. Allord .rliJlesymbolshould 
he u;;;ed w indkl k lh; [ lb.: ·uil hus IJ<'<!I I ill.t:nlir"i~d :l~ h"-Yill. r:rupt'Tili.! ~ 
that dl."l no t distin.;;!l 11l<1Ce the !iol.! info a pe ific group ( ~e Appondb; 
' ll, 

S, Siu 11il'icuncc ~md sc 

_ .1 ' 111e descriptive infortna:iion required in this practic can 
be used to describe ~ soil Lu aid in lhe e aluntion o[ it 
signific< nt properties for engineering u e. 

5. Thl! d~J>cdptiw infunnat.ion tequlred in U1i pra ·Lie~ 
shO'IlJd be os d 1.0 upplement the cl, ssUil.:ation f a oil a 
determined by 'f st cthod 02487. 

5. This pr~ctic may be used in 'de1 ify' 1g "oil u ing tho 
clas.lfication gtoup symbol and 11am • ru prc~Clibcd in Test. 
Met l1n l 0248 7. , inc the naJlle, .antl symbllls u dl in U 1i~ 
practie~ to idt:ntify th~ soils ar~ Lh..- s;unt: llS those used in Ttsl 
Method D~487. it shall h c1eady stated h1 reports and all otl:u~ r 
appropri t..e document. , thatth' cla si fic:ation sym hohnd n me 
are bA oo on visua1-maJmal procedttl' . 

5.4 T bf. pra ticc i. to be u..<wd not onJy for idet1t:ltication of 
soil!> in ilte field, bu.t -uld in U1e oflic I boral.or , or whl!re er 
oil sampks are inspec!c and des ibed . 

5,5 This praclice hai:i pttttic:ular VOilU in groL~ping !:iimilar 
soil sru:nples ~o tl at only a minimum Jtumb r ofl.boratory tests 
ntJed be run for prJSlti e spi l cl~o;sllic.ll, l.)on. 

N OTE ' Tbe abjlicy IO tl nix! -a nd identify son:; eorr~U • i;o; loffimed 
HhJre re~Jilily W1d~ Ll11l guitltl1Jce o r experience<l pet11011ne,l , hul il m:1y til so 
be -oc-qui~d gys(em<~Ucal.ly by comp:uing numcJ:~RIIl\bOW· I)' 1e~tf su~l.~ 
for typi aL Qils of each type. 1 i!h their ir.11aland mar1ual char!ll:t.: ' ti . 

.. 6 When rlcscrihing and ldcntitying soil ampks trom a 
given boring, l.t$l pil. or group oi b( ringf.' or pits, it is not 
necessary lu follow all of the prot:ecllu:es in till praclict: f r 
every ample. Soils which :'lpp r to be similar cau be gmuped 
togcih ·r; one l"amplc omplet . ly de crlhed ami idcnti th~d witll 
ilie otber r fon·ed lo as - imilru· based 011 performing only a few 
of tltc dcscrip!ive <'tnd id ntlfi~tioo proccd~u·cs d cl'ibcd itl 
tht ptactlcc. 

5.7 'lhis practice may e u oo nJ oombi.naUo.n wjtl) Practice 
0-t-!Jlt'l when working with fro1.en soi l . 

• on; 5-. o1withst nding. !he :m.tcnlcn!s Qn l,'tccision an I bias on
l;tined in this: ~t:mcla:rd; "llte preci 'on offlri~Ill:/l l m~thocf is tl.,~ufl~nl ~111 
the ompclenco of rhe _personncJ _pe.rformi.ng lt and. th s·oHability of tho 
etJUiJ111n!r l1 anti f!IGliHii:!s U5ed. A eude~ th::~t 111eet Ute e111~rill of P ·lie.~ 

DJ 74(1 ;1..re genually con ideted capable of OOJn[lt t•Wt and ob~ctive 
h~.sti1 1 •- l/!>'ers nr 0 1 i~ te,·L rueUil11l ·are caulioued III;IJ complian~ with 
Practice 037-1:0 ~c;>es m,ll io .i~lf ~sure rcli ble (;!, ting, Relinblc ~ stin11 

rdt~el Rriielli:no OCC>' •Ewirorutrtntal. lm • pun;uilflt w Li t"er~c Agrmntnl No fw1hr:r rq>roducttorus authorizal 
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GROUP SYMBOL GROUP NAME 

GROUP NAME 

FIG. 1 b Flow Chart for Identifying Organlg FJne-Gra ned Sail (50 ~ w more fines) 

depew!!: (\ll ~e eml J\tc1or,;; t' "c:Li e D-'7../fl pmvitle a nltl-UIJli fr11 
!!V!ilu. ~n.s ~om!! of tllo:st fllc.t.or~. 

6. A.ppurulus 

6.1 Required Apparatus: 
6.1.1 Pocket Knife- or mall Sp tula. 

6.2 UsefHI All,xiliary Apparatus: 
6.21 Test TI1be Gtui Stopp 'J' {ru· jar with~ lid). 
6.2. Hallli ums. 

1. Rea ent 

7.1 Purity of H~uer nless otherwise Lnclic ted, refe:nmce 
t water hall be -unclemood to mean wntc1· from .a city water 
. uppl or natu(al sl1urce, inclurUng TIOh·pnt:~hl e watnr. 

7.2 fiydrochlorio Acid · m~ U bottle f dUute h. dl"ochlo· 
de cJd. H ;1, one part HCJ ( 1 l N) to tlu,:e partts Wi:l ter Cl'hi _ 
r~<tgeut :is optional for use with lhis prov;.~lice). Soo ~ctiou 8. 

C'(lfl)l'rigl:tt by STM fnF 'l (:Il l ri~t 1'6eJVed); C!f\ Feb 4 I (l: OO:LJ-'1 mn 20 l3 ~ 

001 nloa.t :d )r~\led ~· 

N. Safety PrecautiGns 

K L Whon preparing 01e diluk HC) olution of one p.-ut 
oncent -at.erl h . clrochloric oid f111 M ro tl1r e: part. of listi llcd 
wal~r. slowly add acid into water fol lowing nee ·ssary s ~ty 

ptecmtlions. IIandJe. wHit .caulion m::td slore safely. If solution 
c() F II~ i ntn conta l wi U1 the akin, nus lhuroughly wiU1 waler. 

8.1 Caution-Do not adrl w tcr to cirt. 

9. Sumplin~ 

9.1 The ~;<!utpk shall be couskkr:oo to be rt1Jr~t:nlttLJve oi 
the su·antm fmrn hleh jf was obtain.ed by <ill appro~J'iate, 
ucccptcd. or st:m.d:wd procedure . 

on 6-f'1-eferably, the samplit1S _pt ' edur hould ~ identllied as 
h, Vi111z hi.!e tl C011(ltk:.led itt a OJ'IIrulolt' Wil li Pm lt ~ IJl -l'i:, Ill R7 , or 
D.!ll'i orTe;;i Me[bod DJ 86. 

9 .~ Th~ sumpl~: mall be t.:nr.:Fully identitkd <l.S o origin. 

Midtflel Rtbellirto (KC~Y •Eiwimnnu:ulill. lu~ pun;mmL '" Lit:ensc Agl'«rtl!:lll No further FtJ}t odtKLlOIIs ;tU~to.-ized. 
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GROUP SYMBOL GROUP NAME -----
·~5\i.lll'fi~~WI'II-Qr.odod - - - --GVf •: IS% Uf'd--_. W~ll-qrodod ¥•••1 

~- ---..... ~ lli~ -~~------+- W"'ll11r>riod ~·~••I l"ith h ll<l 

'Pu<>rl~ 1...4tii----------- ----+-GP-=.,:: < 15%~u•d l'oodylfrodM ;r .. •l 
--;;!:!5% nnd - -..Poorly llfMRd !lf•Ytl WIUI.~d 

G·fiAVEL 

"- ~··~·• > 
'16 ••nd 

----GW·GM 

-----!;t~"'.•I'<IL.otr.tlt-GM~=:::-- ~ <':1 51> u!ld -Slhv'P"••l 
~ I ST.,..,,. _________ _ ___ l;n., • l:l or C:tl GC .;;~: ·~~ ==: ~'1:.!'";~:••1! .,.~,. 

;> 15% "'na-CI•·I'•Y lfll••l wl ln 11nd 

~sw w.,r.9rtdfd Rr>d 

SP ~!5% 1rAliol _ W•II-.!<O<I"<< S<~rod., l•ll,,. •• j • ~-----_.. ~~;~ :~:::~ == :=:~ ~~~::::=wit~ ~r~~-1 

m- I P~rcea t:.t.v s are hm;eil. ou ·ll~liutuliiiM <DIIEJUIItil or llne~, ;::uui, auJ , vel lo I tie ueure~\5 %. 
FIG. 2 Flow Cha.r _ for Identifying Co.1rse·Grained Soli.; (l.es$ t.,an 50% fines) 

Nore - 1\cmarks !13 to the origin may rokc lh fonn of ll borins 
nnmbet and s-ample number ln c:on]un tion Wilb a job numbet', a g~Jogi 
~tr:JJI:IIIl, .,. pt!-tkllouit lll'lrizl"lll e~r <l 1o~: tll:lll le!;\;Tiplil:lll wi Lt1 re~pet l Lo u 
pt'Ut1111Jellt llU.IJIU!ni:!UI., 11 zril! .; lenl lll' a sl:!Uon 111lll1hel' tl!ld l Jl'!:eL Wl Lll 

r ;pen to t~ ;;I:'! led cemcr1inc and • (lc.pth or cl 'V tion, 

Y.3 ·or a curst de. cmptinn 'd 1rlcntll'ic tion, 1J1c mit;j. 
mum a1 n unL uf til~ ·p~hne.n t l 1 e examin d h II he in 
a~o:cunJanct: with lh~ Collowing sch~dul~: 
Mrutltnl.llfl PaFI~Ia Sll.e. 

Stava ;.c,lfllng 
MliltlltUJll SFJOC:IIflell Siz 

(Jry Wu1~ld 

4 /5 rl1111 (No 4) 100 g (Cl ~5 lh) 
9.~ mrn (¥. m.} !,!Oo g IO.b lb) 
19 {) l!lll\ (·Y.. itl ) i 0 kg (79 lb) 
JB . lmm(1 ~ 1n) 8.0k);J(18 1b) 
fb o mm (3 1n) 60 o kg ( I liP IIi) 

NarE 8-I . mndom lsolated parlides aro encountered i.bat ar.? stgnifi· 
caully lnrg~r lhiJ.n ll~t: purlkles i.n U1t: ~oil lutltri.X., the ~oil maoi~ c;m ~ 
u..:'"llr.ll<}ly dot~-rihect (llld icktlliltt!d in u.:.:onl~mc~ Willi lh~ Pl~~erbii.Q 
~ched ul~ . 

9.4 Tf ll1e fld I sample or specimen being ·amined is 
~>malkr lhun lh~ miniu'lurn rt:eomm~nded ~unounL lht: r~orl 
IJtill include lll • pproprlate remark. 

10. De- · ripti e Iofoa·~.natlon for oil 

1 t, 1 .4.n$tularil ~Describe Ut -angula1-ity of tb and 
1 ottt'Se sizes only t gravel, ·obbles. :md boulde.r 1 1\ nng,ulac 
subangtllar·, snbrouuded. or Jo\u:td~:d irn accordmwe wltl1 Uw 
criteria in 'l able I anrt He. l A rang of ngularil. may h.: 
t<t!.td ~n~ch s: subroundtld ~o ronndt:d. 

C\lflYrlght by STM fnt'l (al l rights 1'5eJVed); !ll'l Feb 4 I O:o&:t}'ll!S"T 20 l3 4 
1J01 nloo.t ~ r~\ted by 

TABLE 1 Crlteri~ for De&.crlblng Angularity of Coarse-Grained 
Paitlc:ler;o (see Fig. 3) 

10 . .2 r/llpe D · t1·ibc the lmpc- of !he gravel, cobbl· , an I 
houltlcrs a fiat, longs.tecJ.. or flat anrl. elongated if tlwy meet 
Ute cr iteria in Tttbl -antl Fh.! . 4. 0therwise. do nf~t menU mUte 
sb:wt'- lndicak the fraction of lhi! parUdt!i> that have lho: shape. 
such as: one-thlrcl of the g,r '\'el panicJes are flat 

10.3 ColGw-D~cribe. Lhe color. olor i an importMnt 
prop rt. Ln identifying org.ani . soils. l\nd within gi en 
loce\Jity ilmay a l~o be useful in idenlifying til l~riHls oC similar 
geologic Ol'igin, If the sample ·autnins 1. yms or patcht':IS of 
varying ~·olors, t}Li~ ~lwll be 110ted aJ.)d aU re~ )'e entnt iv;;: colors 
!irutll l ~~ cribed. The colo· hall be rlescrihcd t'or mo i 
s~uuple ·- rr U1.~ color r~prt!S~nts u dry condition,. Uris shall be: 
strted ill the J'eporl. 

1 ' .4 Odor- De t'r ibe the odor if org3JI.ic or unusual. Soil · 
containing a significant amount of organic ma!eri:'d ustrally 
l'Hlv ::~ distmcUvc. odor of d cayin,g wgctation. This i esp"
ially apparent in fresh . amJ1k:S, hut if the ampl.ct: arc driecl 

t11" odor may otleu be l'l'vivoo "by l)~atin.g a. m oist.encd sqmp le. 

Midtrlel Rtbellirlo (K~ •Enviroruw:ullll. lu~ (IU.niUanL '" Lim!SC Agrrnutul No furth..r rq>todiKLlOIIs ;tU~ toriz¢11. 
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FIG. 3 Typical Angularity CJf Bulky GraJns 

l'arllel$$ lfiWl wtathl!lli¢Kness " • 
Par l~e les WUh l eng lhlwid~h > 3 
l}ali .!(IS me@l ~I I !Etfl<! tor ootn rlat anr;l l!mgated 

If lh~ odor is unu~mal (petroleum producl chemical, !md Lht: 
like), it shall be describ d. 

10.5 Moi tu.re CondltiOJ! Desa·ibe th moisture cot.ldition 
as dry 1 noist, or we~ 1 n accord&llce v ilh UJe crileria in Tab It! . 

10.6 H('l Reacn'rm- l)cscrib the reaction with H I as 
none, w ak, or trong, in accnrd<tnce with lhe .riL ra in ahle 
4. Since calclttm c rbonate is a common cementing agent. • 
report of its presonc ~ on the ba i of Ulc react.iotl with dilut 
hyrlro ·hloric cid is import.ant 

10.7 Con istency For intact tinc-gra.ined oil, d ·cribe the 
crmsi. tcncy as very . oft, sot'4 firm , hard, or very har~ in 
lCOordam:t:. wiili. l.he. criteria in T~tble 5. Th.is observation is 
inappropriate for soil · wi th significant amounts of gravel, 

10.8 Cemenlation,-Describe U1e cement. tion of int.acl 
coarse-gra..in.ed soils a weak, moder . te, or strong, Jn ccor
rlance w1 Lh the cJile.ria in Tahlt: 6 _ 

l0.9 Slm.r.ture- D scribe the structure of int t soils in 
ccordance wilh the criteria in T:ibk 7. 

1 O.l Rll1l!Jtd of Particle She~-For gravel anrl sand com
ponents, dt:scrib~ U1e tangt: of parli k sit.t:s wlU1in eaGh 
component a defined :itt 3.1.2 and 3.1.6. J1or example, bout 
. 0% fine to coarse grav 1, about % tine. to coru e. s.a.nd. 

Copyrightby ASTM fn~l all. right! ~=red); f.tmFeb 410:00:0-'l l!S'T20 l3 j 
Oowuloadcd r~\ttd l)y 

PARTICLE SHAPE 

W=WIDTH 
T = THlCKNESS 
L=LENGTH 

FLAT; W/ T >3 

ELONGATED: L /W >3 

FLAT AND ELONGATED: 
-meets both cri terra 

FIG. 4 Criteria for Particle Shape 

Michael RriieU.i:rto (Key +Envirorunmllll. lu~. pursuant kl Li~:erllie Agrrnutnl No fwihcr n:prodLKLions i!l.llholiz~o'd. 
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TABLE "3 Criteria for Describing Moliture Condition 

Dostmptinn 

Ory 
MoiSI 
Wei 

Cnlmra 

AbS $or m lsU,Ir(l, Ul i-.~t</ . !,lry II'> 1M ll'llM:Il 
O:c~mp llul no 1/i~: ib ltJ vr<tlllt 
VISible rroo walar, US! tally oo111s baow wat 1 tablo 

par l id~-;arebi l hy a. 11 l lllller. f r e\ample, grav l~izeparlides 
fr<t lltre wl!h considetnbl htunmm· blow, some .gravel-size 
pru·bcle~ t'n1mbJe ' lth llilmm.eJ' blow. ''"H~t.rd" menns pnrtioles 
do not crack, fraoturo, or crumble lll1d r a hammer hlow. 

1 0. l 3 rlrlitionsJ .ornm 11lR • hall he Mtcd, uch a !.he 
presenct~ tlr rool s or mot hole , liflicuUy in drill ing or au gering 

___ TA_B_- _LE_- _4_c_r_lt_er_la_to_r_D_tHi_. _cr_lb_l_n_g_th_e_R_ea_c_t_lo_n_w_-_if+l_H_C_I ___ hole; ·•lYing trencb or bole.t or the ptesen c of mlca. 

Ol!.!JQnpl!on CritMua 1 n, 14 lm;al nr ornrnemiaJ name nr • ~eotngic in r.erpre-

~:~ tution of ilit!. s0il. or boll1, way be ad<.lecl if identified ~· "ucb. 

:;trong 11 .1. A cl sili ca lon or irl n ification of the- 5nil in accor-
datlCO wHh other c.Ia ilicstion stems may be • dded if 

TABLE 5 Criteria for Describing Consistency idcntifiaci _s such. 

:--..;;.0..;.asc;;......;ri::;.l' 1.;..i
0.;.;.fl _..,.... ________ c;_r:...;il ;;..l'i.;..a ______ ~-----11. I denfification of IJ a 

Very -sof t Tltumb will psnelra(a stJ~ more llum 1 ln. (25 mm) 
Soli l'humt> Will par~nOato ''"' alxlul 1 ut (~o mn1) 11.1 A sample compose(] primarily of vegetable tlssue lll 
nrm TI1Umb will indetll wil aboul v~ ,,, , {El mm) · f. · 
llll.rll ThUIT\Il wtll not Ul!Jorlt !!oil bul UmlfiiV [ll(ll,l!ljB With lhUI!Ibn0\11 al'IOL!S St.'lgCS 0 d OOffipO thon th~t llns a fibl'O~! tO ilffi L'-
yery harol JJlltmDnrul Will not •nt1 .n1 $JI ph au..-; rexLw:r~ 1.umaJ ly a dark brown Ln black co loT, artd an 
..;......::....._ _______ ___;.___;. _____________ organi odor, shall be designated as highly rgan:ic ·oil and 

WoOJ I\ 
M<.!derate 
Slrong 

TABLE 6 Criteria 1or Deserlblng Cemen1a11on 

Cn leoa 

GnJmblt~S or brf,l;l k:l> 'ltl lh tla n~1 l iJ lg 01 !IIIIo hngo1 prru;.sl.-!1 
Crumbles or breaks wi ~l oonsldarabla finger IJfllSSUfB 
Will nol crumt!lo 01 bnak With ltn 1 prnsstJo 

shall be id.e.ntlfie.d as pe~t. PI', and not L!bje~cteil to the 
idoutilicat.ion procootws de cribco bereaftet. 

2. Preparation t·oa· d~ntifi :.1 tion 

12. 1 Th oil identit1-nrion pottion of thi pra 'ti e is based 
O)l the portion ofth~ soil .amplu thai wi1J pa $a 3-in. (75-mm) 
ieve. The larger lh arJ 3-in . (75-uun) parllck~ mw;t be re-

- ----------------------- moved, mru1t11111y, for a loose mple, or mentall, , fol' anlntitct 
__ D_IiiSC_I1...:.P_IIo_n ___________________ s mplc bcfor' cl:rsU:)'in.g the oil. 
sna fit te.Q AUema1im 1<1vers or varyn~ mt~ tenal "r e<>f("if' wuh ray rs a,1 1.,_2 Es•l'!-n"te. ,"".4 Jlo.t· th"' P"'"~'""""""' O'f ··nbbl ...... 1d r·J, .. 

f()aSf l> [Jlll l Jhi(lk~ nof(,! ltlic;kJUlS.<; - '' "' m•U "' "'-~...,n"e '-''-' <> <U "-' 

AUematirg layers of varying ma t rial or coJ(;Jf wllh !lw percentag · oJ bo\lldet·s. PCJ~formcd visuaUy tl1e ti mal · 
lay rs l&ss u,a~ , 6 1111\1 n .cK; note tt~cl<ilass will h on the basi, of volume pcrc.cntag~. 

Lamina led 

t:traalts along FJ&IIn! le plana$<~TIHlCtttre Wllrllll ii P. 

Hokenstdad 
r e~L~t. nee lo fl ::u:1unng OTT! 9 !nc he pe:roentages of the particle-size distribution lu Te~t 

Fr~f~~~::lanes appear polistlEIJ.J c>r gi<)SSV, sorne limss MeUiod IJNR'i ~re h~• clry weigl1t, ~l• l ll.te ~ll'linntle~ of pen::tlll(il e..: rot 

I l l ky Cot1asl'l/a.so11 1hlil ca n t}a b1ok ll dll\'trl tnto small -atlgul:tt Q avcl, sand~ and.i'ines in this ptaC'UC"<l ate )}y dry welght. U is rec-om-
turnps whiCh rfi!SlS1 II,Jr1her br~ak~tlwn nH~Uiia'l thai lite reporf ~lall! Hml ill~ peru~n lu e~ t~r · l1hh le.: uurl houlrlt'lo; 

l •lr1! •rj lr1111U$ion o( Sll13ll p 'kr~ls of llitfm((ll soilS, ~JI:h as SITI:Jii nm by voluml?. 
lensas 1 sand g:;alterocl th1 01 1gh a mass of clay; nolo 
lhiektl - 12.3 [ U!e [r tclion of till~ .,oil ~lll· ller than" in. (75 rum). 

_.....;; ____ s_a_m_e_M_Io_r_a_nl_j a...;p..;.~_a_ra_n_ce_tn_rQIJ_O;;..n_~~_Lt l _______ estimate and note the per ent ge1 by dry weight, of the ~raveL 
~and, amt fi nes r •. co 1\ppenrli X4 for Suggested proccrlure . 

10.11 Maxirruan Par.ticle Sl.,e Describe the maximum p.:u:-
t!cle s~ f ;J.tnd in Uu: s-ample it.) accordance with tlw fol lowing 
information: 

10.1 L 1 Sanrl .W;:e-Tf lhe maximum llarlide ~;>iz~ is a si:Dld 
si:t.e, <les'-Tibe a,_ fine mediLU11, or coarse ~~ ddlned in 3.1.6. 
Fo example: mnximllffi pruti I lzc, mcdb.1m and. 

m l l. Gravel Size- H the m ;.::imum pmicl izc ls 
gnwel !.'il de..~rih~ lite' maximum pan lcle ~>i z a~ I htHltllitll~.sl 

sie ~;:; op~ning: tlut llio;: particle will pass, flor exaJUple, maxi
mu.m t:>article . i.z.e, 1 in. will pa s a 1 J!.,· in .. quare Oli ning 
but n t a ¥.1-in, ·qLJare openn1g·. 

JO.ll . .:' Cobble or Boulder Si,'.f? If the Ill ximum p;uticte 
i~e is .a co "'Ne OJ' boulder izc, describe th muximum 

ell men. ion of tJ1e largo, t particle. For cxampl~: Ula~ mum 
lim en~ion , 18 in. r4_ u 11110 -

10.12 Hardnes.f-D 'Clibe tJ1c hardn of coarRc sand and 
larger parlicit:s • s h.vd, or sl~tle wh<tl hllpptm; wlk:n the-

Copyright by STM fnt 'l (all righ r5~ed); [)!\Feb 4 1 O:o&:t)'l l!ST 20 13 
6 

001 nloa<l .d )r~ \ted bY 

NJr!: 10-Since- rile particle- ize coropoooniS- appe.ar vistHilly on the 
tm.>i~ ,,r voll111 1~. c;,mll'i !er.tbh: ~X!~Cri~ r .o~~: i11 .re q t~ T<"d r , <~SLim:lltl Ut~~: 

pcn:eHia$1!0- Oil lht: bi J:; of dry \\113l~h ! . ~\jlk'fll Ctlfllpltrl' ll ' Wlfh 
labotatory parricl size analy e tlO(Jld be made. 

l ~" J The perc ntag s shall be stimated to the closest 5 %. 
Th :J?erccnt.agCJ or gravel. . anrl, and ti11 mu, t arlrl up t(') 
1nn %. 

12.. ~2 Tf one r the cvrnpnnents is 1 l'l:lS nt buL nnl in 
sufficient t)Umllity lo bt:- con ·ide red _ % of U1 ~ smaller Lban 
3~in. (75-rnm pottiaa. indi , te its presenc by lhe term ltnce. 
for exmnple l:race ofli nes. trace I. nol to h consirter·cd !nth 
tau 1 of 100 !'Yo f r th cblliiJOllc.t1l . 

13. Prclitninory ldcnlificulion 

13.1 '111c 80il is fine graitled if it c-ontains 50 % at more 
fin~. Polluw th~ procoour.:s fat idenlifying .fint!-gmim:u ·oils 
of Sccliol1 1_. 

Mkhrlel Rriielli:no OCey •Enviroumtn'lltl. lu ~ llUtliUilllb w Li~eru;c AgrmUtlll No furth..r rq>t odiKLlOIIs ;tU~toriz¢11. 
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1 . 2 The t.'Oil is r•oarM• gmrn!'d if ·if oonltt ins I , lllan 50 % 
Iin.es. Follow the procedures for identifyi11g coru·se--g_r~u1ed 
oi) of Section 15. 

14. Pt·oredure foJ' Identifying Fine-Grained Soil 

14.1 Select u representative S< mple of th m rial for 
examination. Remo e particles larger t.hru1 the No. 40 sicv 
medium and mllarger until a ~>peciw n ellui vsl~n l lu abolll 

U bamlfu] of maleritd i~ MVaiJabk U~ thi' Spt:·dmen .fut 
performing tile dry streng,tl1, dilatancy, and tough:tless rest , 

14.2 Dr ln!J!J!,lh: 
14. 2.1 1-<rom t.he !lpCCi men, • elect enough ms.teti&.l to molrl 

into a bt!IJ .nbout 1 in. (25 rum) in tiiaweler. Molt! ilie material 
"Yntil it h:1s the consistency of 1 utty, adding wttt J' if necess ;y. 

14 . . 2 ~·rom the m 1dcd m ter1~l, mflk at J e~t tllr"C tcsl 
pe iJmm . t .1 specimen hall be .a b 11 of material ahout If 

in. {1 111111) in diameter. Allow 1he t.esLspecl mens La dry i n air. 
or su.n, OJ' by !trlifici<ll uH·~ttns, as long as U1e lewpert-~ture do~ 
not w.cecd ( ··c. 

14.2.3 IT Ule h!SLspl!t.imen <:onl.ains nnlurru dry Jum1 s, UlOsl!
that are about V2 ln. ( 12 mm) ln di.uneter may b used in pl ce 
of the molacd balls. 

Nore 11-The pl'X.:s o.f moldlnp and dryin_g usually prodaces ~her 
~IN II 1\1)1. !h~111 <m: fnl!llll iu IIU IJJruJ dry lllm f)lt !lf );- il. 

14.2.4 Test U1e tr"ngUl or the dry baJl or lt1mp by 
cnt:;hiog belween tht: llna~:rs . No~ U1~ stnmglh as nom~. low. 
medlum, high, OJ very Jtigll ill lK'COimlCe with the criterla. itt 
T bk- 8. lf nat1.1ral dJ. lumps m-c. 1!scd. do not usc tbe r Slillts of 
an · nf lhe lu111ps that are f'n u.nd to ontain parucl~. of coarse 
sand. 

lt.l-.... ,5 The presenc of hjgh- ;trength wateJ'-soluble ce.ment
in.g mat rial , such, ~s calcium carbonate, may cau~c e.xcep· 
t.ionally high lry ~trengtl~-. Th"' pre •. encc of cal dum ·arbon f'c 
can uRtt!!. ll be r[eltmted from l.he mtem;Jly nf lhe rea UO'n wlU1 

(Jib.lf h drochloric id sec- I ~. o). 

14- , D f l.a tancy: 
1 .3.1 Prom t.he specimen, s lcct ~nough msterl.al to molrl 

inla ball abouJ lh in. (1 '2 tnm) in diamel.er. M )ll1l1c:: materiaL 
atkling water if nt\cal;sary. until iL hus a. sofL buL not sLlcky. 
CO(lSlS\ ncy, 

14.3.2 • mooth the _oil ball In tl1e palm C'll' one hanrl with tJ1e 
blade of a knife or R:rnall $p<~ l.u1a. -hake horizonLall strikin g 
the side of thi:! hand v igorou · ly -11.gotins lllc o(her hand sevl:!.wl 
lime .. Note t.hc r ~ctton of water appcruing on tJ l~; . urface of 
t.he !i lil. ~ qumt.e the $<!.Hlple hy clo~in,.. U1e han I or pinchin~ 

tlfi!!Cripfi.on 

Non 

UIW 

Mod!Uill 

Vary f'igl'l 

TABLE. 8 Criteria. for Describing Dry Strength 

Cri tllrfa 

ll1e dry sp001m n crumblfl,s into powa wiii:'J 111 r r•ss.Sum 
ol har14.1lirm 

The dry spoolmen crumbles int!l pnW!Jar wllh SIHne linger 
ptl sSUHl 

I hn •lry !)f!EKlllllAnl)roa kt> mto I)Jor:e:; m orumblas >MU1 
C.::C1Sid!iriabl~ flllglll p r6SSll['e 

rne. drv .sp~m. n cannot b~J llTOKeh \tnln ung r pr ($$~if . 
Spooim~ Will break in lo ploc.:es b IWMfl tllumb aml a l'lard 
~lllaOQ 

l11a dry spaclll'l n t:at\nol tle brok n t1 IW eu 11'1 lhtm\D and a 
hard S\J!Iace 

C'<lflYr:f&ht by ASTM Tnt' I (all ri_g)tts 1'6eJVed); {(')!\Feb 4 I 0:08:!}!1 mn 20 l l '7 
OQW!II~d .d 1r~\ltd W 

IJ1~ • )il betwee1 the fmgen;, ancl note U1 reaction s non . 
slm.v, oJ' r. pid .in accordance with the 'J'itel'ia in 'f. ble 9. Tile 
re_action. is the t oed w)U) which watel' a_p[ ear 'Wi'lile sh~kin_g, 
ami cti. !l.ppears while Equcazing. 

l4A 1bughnes : 
1-4.4.1 r-tollowing_ the C'{)ffipletion of tlle rlilatanc c. t., the 

te t ·pccirn~n ' l>~pod it to ;~n long(lt:c pat :md r llcd by 
hanrr on a smooth ~urface or b~twccn the palm. into thrtoart 
ahout 1.4 in. (3 mm) in £li ameler. (1f U1 sarnple is I o wei tor ·11 
1!3.bily. il mould b~ spn::,ld inlu a thin la)'~r and allowoo to lu~ 
some watef' by e apomtiol'lJ Jlold th! sample threads and l'eroll 
repeatedly until the tlu· a l 1tmbles ~t diameter of nb01.1t , s 
in. The Utre.ad will CTUl nble ala di~:~mef.cr or 1/Ft in. when the soil 
i ne.ar Lhe p Uc limiL ote Lhe pressure requiretl lo roll Ill~ 
thread. n eaJ' the plastic limii, Also. t1ote- th strength of th 
Um!i:ltl. .Mt~r 1he U1read crumbl.cs. tile pie · ~ hould he lump~!!! 
ogl!tiler m<.l knt:.aded unlll the 1urnp cnlrnbh:s, Note Lh~: 

toughnes of the mMerif1l durin_ kne. ding. 
14.4. Det-:crihe rh tonghn . of tll . thre3rl -anrl lump a~ 

low. 111 dlun1, IJf hi~b in ~ccordance with U1e cri~ia in Tahle 
iO. 

14.5 Plastidt )-()n th basi. of observations made during 
the toughness tt;S L~ describe lhe plasticity uf !he material :in 
acoordanc~;: with U1e criteri gtv n it) T b lc J J. 

H.6 D ide wh tl1 I' th U l.s !111 inor,qanic or an orgartic 
li n g:rnjn~.d soil (fietl 1-l .R)_ Tr inorgHnic, ro ll ow Uu.! sLeps given 
in 14.7. 

14.7 ftlentijication of lnorganic· Pin~'-Grain d Soils: 
14.7.1 Identify the soil u 7•·an tay, CL, if the roil hns 

medium to hlg\1 dry strength, no 01' s1ow ~i ilntanoy, and medium. 
tougtmc " anrl pl st.icity ee T, hle 1 ,l. 

14.7. l rlenLifyU1e · ilasafatr"ln •.CI-11 i [the ~d l has h1 ~h 
to ve.ry rli!;l:h w:y ~trengtlt, no dilat.anc:y. and high touglm~s ami 
ph\Stjcity (see T:~hle I"~ . 

14.7 ..3 Identify the soil a.•q. ill. M 1.1 if U1e soil has no to low 
dry tr ng tlt low to r.pid dilatancy, and low toughness and 
plasticity, or is nonpla~ Lk ( ce Table 12) . 

14.7,4 I entify th oil a. an lasric ,viii, Ml-1, ifth soil has 
low to Tfldd iurn chy slr~nvU 1 , n 1 to slnw d il al.ancy and low lu 
medium t ughness and plasticity tsee "E ble 12'1. 

fll'l.! 12· These prtlptlrlie~ un: ~hnU.tr to lhqs;e ror ~I leail t.:lily. 
How~~·Cl'. the l will dry quic.kly on lhe l1and and h v smooth. silky 
fed when dry. Some soil · that wolll:d d&--stiy as Mil in a .l)tdance wllh 
the ri!oria in Tell! MBthoo D :l-J87 ru vfsually difficolt lo di<Hinguish from 
1E!llil c1u~ , Cl,... l l JTill 1-e t.li!Ctl. ~lU u_, p~l'fmm l:thUl"Jimy i'esli118 l·ur 
pro1~r i U:euulit.;atioJL 

14,8 Jd~.;ntificatiolt of Orsanic Fi;le.-Gtailted Soil ; 

TABLE~ Criteria for Deserlblng Dll.ataney 

ldt~el Rriielli:rro OCey •Eiwirorlltltlltal. lm . PUniUilflt w Lit"eu~c AgrmUtlll No furthr:r rq>todiKllOills aulhorizal. 
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TABLE 1 o Crrt.eri .. for Oe;cribing Toughneu 

LOW Only ~l!ltll pressur IS t qulred I!! lOll ~U'I Ihf~<\!l nt:l<l l Uu;~ 
pl;tshtt limil The It~ e.W and lho lUI Ill! til o Wt,Jak !lrlct .son 

M!Kirum Moo•urn lllast."UJors r q.Jtrel1 to roll tho lht oa! llo rl!l.a r Utfl 
tlaSlK.- li!llrl. Til lht ad and lhe lump have IOOiilum slmhess 

H~gh Con•;rrJerable pres.s1re Is h!Qtlre(!lo ro11 U'l9 lhT'*llj lo n~r lt19 
plasl110 limil. The lliraao -and lha lump have vary hlgll 
s.fift'nBSs 

TABLE H Criteria. for Describing Pla..,tlcity 

f'l V. ·In (:.Himi) 111raad ~ilhnOI bt~ Mll!d at any water cMII!Ill 
111H I hi Had tl<\ r1 barnly ha miiM anrl U1fllump t'<lnnollm 

l'lrtned wtwn <tt(•r l t(ln 1t1 pl~'ijc llmll 
Mnt!iUfll ihu ltumuJ i~; o~;~!:y ~.I oil a,nll rllll rnuch lim!! js t~•qtJimd lo 

rnaoh ~1a plaslit: limit Till! 1l road carlwl be reri'IIIM alle1 
re<wt 1\IJ lhe J)l:tsliO ~~~~ I. Tt IUillP cn.JIJ1bl s Wh n dri t 
~an lh<.l pt<V>lle nm1 1 

Hr!J1 II takes oonsiderable lima ro:llllng <tni.l knearJing lo 1 aac!1 It 
pli.i!iiKl hnul rt1a lhn>la•l CJr1 llt;~ rfltoii(.U Sllliflrid limes 'Il l ·r 
reacr 119 lhll plaslic ijmil Tha lutl lp (;an be Formed wilhoul 
crum!J.I1n.g w t1en !IJI r 1t1ar'l 11111 plaslic limit 

TABLE 1'2 Identification of Inorganic Fine-Grained Solhi from 
Manua.l Testr. 

Soil 
DJ)'Sift:lfl\'!111 Dilalancy 

TougllflllS'l 

SJ'mb •I and rlaslrcity 

ML Non!l'lll lOW s low lo rapid Lnw ot threi!t1 
cannot ba rorrnM 

Gl ~dlurrt lo h1 h Nonn 1o loW MocltU111 
Mil LuW lo rn~:~du t n Noi'IU to:SI<lW LoW tu Ill diUill 
CH HIO" lfJ VIW/ hrgtl Nl")twl 1--llgl) 

14. ' .1 - ~ntifyth' oil fl nn organic soil, OU l. ifth il 
cnntairu ~11oug_h otganic pattitlru t.o intluchcc the . oil proper
tie~. Organic. soil~> usually have<!. rlaTk brown In black- color !lllrl 
lll~lY have im organic odor. Oflen, orguni soils will ch!lllg~ 
color, fo example, black to how~l, w)len exposed to t11c a.ir. 
Some orgmic .oils willligl ten in color ignifi antl wh n ir 
rlri.&L Organic s(){ls non nally wliJ miL have. a hi!!h lnugJmeR> or 
pltlSticity. ·n1c thrcncl for the toughnos test will b spong . . 

Nore 13-ln some - as~&, through 1 1-aclice and e. pe.rier~ . ir .may be 
pt,~hle to furOleJ' i(l<!utify tltt! " - auic sons ru: LIJ:g:utic ~~n tr (, u~11c 
Jay . 01.. ~ Oil. Cotrelati ns be.l\veen U\o!' dllauncy, d.ty su~nglh, 
tougJ1n~~ le.~ t s. mHilt~horolt>l)' le!>1~; car t 1 rmu!e to it~ t li'i fy r>J'g:Uii 1n1i!;; 

in ~ftl!l l, l di:'f't\i;. ()f similar Tllal<!ri,aL ur kU~lWll gt~OlUj!:IC ()ll):tl11. 

14.9 If l.ht! so11 i~ ~llltlal.t\1L Lp h11 e 15 Lo 5 o/, S~Jnd 1r 

gr. Vt!-1. or both, tlte words "'with sarul" or ''wjU1 gu el" 
(whichever lS lllOI'e .(>ftlfl Cn ninaJJl) !>O!ill he added lo the _gnlllJl 

mulle. l'or exalllplt!: "lean clay wilh :>!!nd, CL" or ' sill with 
gtavel, ML' (see. Pig. l and rig. lb). If the pet'<."enta e of :md 
is e-qual t t:h perc"ntag,c of ~mv"l u "'With ~d." 

14.1 If fbe. ills estimated to b ' 30% or more -aud or 
gravel, or borh. the; words "o -nrty" or. ·•gravelly" , l1all h arldcd 
to Lhe ~ollp name, Acld UlB word ··l;'ttndy'' if1.hem appeiliTli In be 
more sand Ut. n gr-<l eJ. Add lhe w rd ··gr.lwily" j Uter 
ppeac to he mote grnv 1 than and. Por IO!J{::11n pl : ·'s ndy lean 

clay, L", "gravcUy f2le lay, CH", or "s.:mdysiU.. ML" ( "e F(g. 
la and 1'1g. lb . If U1e perc ~:nt.agt: of s~nd i · .:.qual lo th~ peccenl 
r gl'avol, tl c "sandy." 

C'(lflYright by ASTM Tnt' I (all righ r5qtrf!d); CG'I Feb 4 I 0:08:0-'1 mn 20 13 g 
OQWIII ~d .d r~\ttd by 

i5. Pr(tcedtu~ for Tdcotif)'illg -C!IJI"St'· ;rulnl'd suils 
(Cont ins 1 s than 50% fines) 

15,1 Tffi:. l:iOiJ is a gravel if U1e p cenlage uf gl'<\ d 
estimMed t be more tl1an the percent,.; ge of s, nd, 

15.2 The soil i · surul if il1e perc-l!lllng_e of gravel is. 
estimated to be eqnal to or less than the perc nta"'e of saud. 

J 5,3 The soil is 1\ clem~ gravel or clean Sfllui lf the 
f erc~1ta.g of fines is f,'stimat.cd to be 5% or \css. 

15.3, 1 Identify the ~oil as well-graded ·ravel, O' V. Ot' as a 
well-graded umd . • W, U il h a wi le range. of parlicle. sb.es 
!lnd ubstMti~l :-\lllOLint ' of Lht!- inlerutetli~ttl! p<lrlide ~izes. 

15, "' ,.,. lclcntifyth soil as~ poorly graded gravel, 1~ or a 
a poorly graded nnd1 S 1_), if it c.on i!\ prodominarrtly of one 
sit~ uniforml ' grarled), or II ha" a wide ran~e of ·)t.es wi1h 
sout~ inlaruetllak ~>ize~ ob lously mis ing (gap or skip 
grad d). 

L .4 Th~ soil i eilh~r ~~ grtJVel wilhjines or a :umtl withJlnt:.!l 
if tlle per ·cnt:~go of fine$ i o timat.od to be 15 % or m rc. 

1. .4.1 ltlc11tify tho soil a a dnyey gravel, G or a cla I?)' 

sancl. S if lhe fine1 re l a.y~y u.s- detl!nllined by l.he 
prucod1tres m ~tion 14, 

15.4. 2 Identify the oil as a slit. gravel, GM, or sill saud, 
.'M, if th fine. ar il ly -as rtet.crmined. hy 1he proc ·dnrcs in 

ecbon 14_ 

15.:- If the soi l i. estimated ta contain I ) 17'o tln •. giv l.t)c 
snil rlu I iclenti tic 'lion Ui!iing wu group ~ymhol~-

l5,5J Tht:. firul group symbol shall com:spond l.u il d(!an 
g_r •cl or sru.)d (GW, GP, W, SP) and th s~ond symb ' hall 
cpnespond gn.w~l or and with fin (GC', (iM. SC, S 1). 
15.5~ 2. The group n!lme. ~hall com~spund tlo 1J-H! li rst group 

symbol pl u · the worth: "wlt.b cl y'' or --wilh sill" to indi<.rilte IJ.~e 
plastic: it)' cbnr< cteJ istic:s of the fines, Por example: "well
graded srav 1 with, cl :.w, GW-G " ' m '): oorly graded 1111.d with 
si fl, ._ P-SM" _. ee Fl g. 21. 

1 .. 6 If tl~;; specimen is prc:ctominanily .ami or gravel hut 
cunliim; an esliJtu!.it'.d 15% nr 111 01~ nf U1e uUl~r~OilP->e.-wajne t 
oomailuenl, U1t!- wonts "wilh gmvel" or "wilh sam.l' ~tall be 
:1dded to th gi'Ou p m\me.. rcr xampl : "poorly gmded g1·avel 
with and, GP ' or "elayc . and with grav 1, !SC'·' (~ce Fig. 2). 

15.7 lf the fi .Ld sa.mplu contain fUlY eobblcs or boulders, or 
botl1, the- 'i orris '·v.dtl1 cobhlcs" or .. with obhle:s nd houlctcrs·· 
shaH b~ wlderi Lo lJJt" wnup 1lSJIIt!. Fnr - X:trnple: '"silt gr \'d 
with cclbblcs, GM,'. 

lG, Report 

16,1 The report shall lnclL1 de H1e irrforruntion as to origrn. 
and the items indic. ted in 'T ble 13. 

l11'J;. 14 J::t:Qmpli!' ltl)'eJ' Gravf'l w1/h Sam/ wul -f'ofr/~le$, riC 
Ab UL 50 fire to CQ\U'Sil-, ubroundcd lO su b-angular wavl)t ~bou t 30 ('! 
fine to c,oarse. <Jubr unded sand ~ aboul. 20% fines Wilh medium plaalicity, 
high dry ln:.n_glh, no dUatan y, medium touglm" s: \Vea • ro;le.fion ~ ith 
l!Ct Ot"igln~ field sampl had abOllL - % lby VO)Ulll,e) Sllbi'O llndcd 
-11hl'>le~, maxin tun t clinu:m.1iou, ISO lllTILt 

In Jl l :~ce. Cu; rdilious 1--lr~ll. ht,Tilt•~lleou.', ~. hro\ rt 
G oJo ic Ime.rp,ret. tion-All.llvi.~ r: n 

L!1'\0 l:'i 001er eX1111lpJ~..; of J>oll tlescriplidll$ allfl itleutincaliorJ m'l! 

_giv~n in pprnni X I WJd A J>i! ntli'!( . "'~ , 

Mkhrlel Rriielli:no OCey •Eiwiroumtn'lltl. lu~ (lUtliUilllb w Lit"eru;c AgrmUtlll No furth..r rq>todiKLlOIIs ;tU~toriz¢11. 
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TABLE 13 Chec;llll!it for D~~rlptlon of Soil; 

·t , L":fL)4 Mme 
2 '~nmp :.-ymbal 
3 . Percerll ut cub~ s ut buUlcl rs · buU'l (bY \l(llum ) 
4 Poroonl al grav I, .sarltl, Ol nn !1 , or 111111Tell (by l'fiY w •luli tl 
5 . l"aroola-.slze ranQ!:!. 

Graval- lina omusfl 
sand- fiM. mediurn, GQars 

, P IUcll) an utan ty ; tii'J(ILllar . SLibangulat, Slbr<lUM 1:1. tull'ld .:1 
r. f'.alllCI(I Sf1<1!Diil. (tt approl)(l<lte) 11a1, ''*'nga!AIJ , 11<11 -aM elang<ll~r:\ 
fi Ma~imum p!!rbola ln1 .ar rll monswn 
9. HarrJt1ass of coarse· sand aod larger parlk:lss 

10 Pl~ tit!lll' of flrlos- llorlpti'l•Sil low fllediUill , hrgtl 
11. IJ:v ~;trengH1 . none. low, metlll.fl'l , t11r1h , V6f1/ h1gt1 
1 Oifal:mc_,-y · notlll, slow, rapid 
HI . T()tl\1111f.I.S-S; low, m~fllilm , lllgh 
14 Colo! (1n molsl oonctllron) 
15. Odt•r manUon (>nly if organfc or unusu!lr/ 
1G. M<Jislurll crry, rnulsl , wei 
11, 1 !e~.:;: Iron wt lh 1-101 nor\ -, w ilk, .slHIIlQ 
rt11 intacl .'><~mplo,; -

18, QllSISIAr'fC\1 {fltl9-gralned soils only)- very son. son, rirn har d, 'lerv hard 
1!l Slruofura sh ahbllfl, laml~la.l€~11. llSSIJJeil , :;hc:!IEifl';uJsd_ lnr\sf~d. homo 

IJfiOl~Pll'> 

20 . cam nlalion w ak ••'ooftral s lrottg 
2 1 L!ICal nama 
22 · eetl<lgio inlerprelallon 
<.';~ Ai lc1ii!Or1ill COJ!lm9nls pl<SGI"!Cfl ot roo1s or rool holll.S , pra:mrlCfl o! nt10a , 

gvpsLnl . .,tc, sun t1 Clll!lfnQ5 011 warse-gtairlll,J partd~. caYihg Qf 

Sloli!Jtling or <~Lt90I holll ot tJ il h ~ltiOS, rlif ·ul j~ l r! augrn ing 01 ql(aavalillr , 
etc 

• crrl! 16-lf deslred, the pereenl.ages of gr.JVe l, !iruld, Md Jin may be 
tl.:~ted in terms indicaLinB a Mnge ru peroeJl~e$, as follow~: 

1'rrJ{'r. f'+lf!i le); ;lit! JlfE)~II1 b111 ~!i !ima!r:c11u he- \i.'s. lhun • % 
Fe1v- S to JO % 
U//le 15 1_(, 23 % 
Samr. ;I tQ 4.'1 % 
lrltml ~-o-50 to 100 o/ 

16.2 rr, in lhe soi l des dpLian, U1e soi l is ule.nti fie.d u~ing a 
J.u sification g1·nup symbol atirl narn as tic. crlhod i 11 Test 

MeU1od D24 7, i l must be distinctly and de~r1y sbtr.d in lo_g 
fon ns SLumna table~. reprJrt4, aml the llke. U1aL the &ylllbol 
atl rl name ar-e based on vi. ual-mM:mal procerlute-s. 

17. t~n~cision and Bias 

17.1 Thi pradic provide qua!It-"1tjve information only, 
tllm·efore. D. predsio11 and bi &t.'lt m ttt i not t'pltcab1e. 

IN. ~eyw rds 

18.1 cl tSsification: clay; gra ~1; orgmri~; soil': sam!; l:illt: soil 
clas!liricationo: ~;oi l d~ ri,J_Jtinn-' V'JSLL I c)asRilication 

A I)PRN illX~:S 

onmamlalot J nforrnation) 

1. !£..X PL l ' Olf U L 'OlL V 7 'CRlP'f.IO 

XLI 'fhe rnllowing eKf\mpl~s show hnw U1e mfon rrt.~-tlon 
required in 10. 1 c;~n be l~p rt:cd. rnle 'nformation tl t is 
included irr dcsL.Tiplions sh.ou!d be based on indl idual drcum
s.tanc~ · ~mcl n.eed. 

Xl.l.1 Well- /t'/J.deti G-ra\•e]l,l!itll Salld (CW)-About 75% 
fine t J ~CmtT. e, han~ . ubanguliU- gnr til; abrml 25 % fin l 
c: arse:. hard. Sl~b~mgular ·ancl: tra~.:~ o.f fint:s: max.immn ·ize. 7'5 
m m. brown. dry~ no re:: ction with JICI , 

X:l.l. sm. SnM with Gravel ( s .f ) About 6() % proclomi· 
nantly fi n -sanct; bout; %. Hty tines with low pia. h:ity, low 
dry .sl:rengU1, rapid dllatsncy. ~d luw loug.ho~s· aboul ]5% 
fine, lt!lru, subrountled ur el. few gr:twJ- ' i.ze parlicles 
fra.cl1U'ed with bamrn t· blow; .m.:t ·imliffi site, 25 rnlll ' llb 

1".:9.ctio11 w ith HCI (,1 otc- j-,'icld sample size !\mallcr tl, 11 

recommended). 
fn-P1w:t· Condition ·-Firm, slralifit:d and ~.:onlalm; Jenst: · of 

s1J t 1 to 2. in.. 25 to 50 m.ru.) thick, m jst, browtJ to gr y; 
in-pl c~ dem;ily 106 lb/t'f5; in -p ia e rnoislw-e 9 %. 

C'<lflY \ight by AST'M Tnt' I all righ 1'5eJVed); [')j\ Feb 4 I 0:08:1)-!1 T?s-T 20 l3 9 
tJQwnlo~d .d r~ued bY 

XU __ Orgmlh.: Soili OUOM)-Ab li--I L 100% Jine.s\viU1lnw 
plasticity low dil atanc . low rtr' strength and low toughno .. ~ 
wet rtark hrown .. organic odoJi wcsk 1'C9.ction w ith H(' L 

' 1.1.-l Sill Sand Wilh Orgmtia Hiue.t ( 'M)-About 7. % 
fine to coarse, bat\1, subangular !'eddi h nl'~d ; abmrt 2 '?a 
orgltlli ru1d silty dark brown_ nonp1 sti tin.es with no dry 
. trengtll and . low di latancy· wat· ma.-..::imu m .17.c, coar. " • and• 
wc.ak rcaL'iion with f--l "I, 

X.1 .1.: Poorly Grnded Grav~l with Silt, Sa..rui, (.'obble a1td 
Boulder-s (Gfl·GM ) About 75% fuJe to com·se, hard, sub-
J'OUJldoo t SUban_guli\t _gt'~Wel: cbOUt 15% fine, bard, SUb

rou nded to suhangulru· 11rl ; about 10% .Uty nonpla. tic lines~ 

moiE<t; hrown: no rc ctirm v. ith H ' 1; nri glnal Jiclrl . 3 mplc 1 ar[ 
about5 %{ by ojume) hard, Stlbrotmded cobbL" mld ~ tr::~c of 
hard, subrm:mJed bot1Jders, with a maximum dimension of 18 
in. 14-50 mm . 

tdt~el Rriielli:no acey •Eiwirorutrtn'lltl. lu~ tlUtliUilllb"' Lit'eru;c Agrmutul No furth..r rq>todiKLlOIIS ;tU~toriz¢11. 
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X1. liST "Tmi:lnRNTTFf " 'flO PROCE.D RE SAD; C TPTIVR \' 'ft .. r FOR TiALR. CLAY. '1'0 R, 
~HELL 1 L G, CR BED R K, AND THE L1KE 

' 1 l Tllddcntific ti 1p· ccdurom. bn1 L IHl crip
tivc sy. tcm pplkd to m tcrlals !haL exist 111·. itu as . hal , 
ch1yston , 1d ton~, siltston~, mudstone. de., bLIL conv~L to 
soils after fi ldm 1. bmutmy pro essing 1cm.shing, sl!lki1lg, and 
U1 like). 

X~.'2 MaliZia!~ ~mch as she.Jts, crushe.~ { rack, slag, and f.he 
like,.. shoul.d be itlenlilletl .ru; ·uch. llowe er, U1e proc.;;dure: 
userl h1 lli ·s p r ctt e. t'or- rlescrlb1ng the -particle sh·e and 
pl<1 tic ily char~H.:t.er:i ·lie · ma be used in the de criplion or U1e 
runt fiaL If desked, an ide.nlification using a group nam · and 
ymbol according to Ulis 1 rndic ill~)'' be Assi_gned to aid in 

describing th material. 

X2.3 The gtOUJ ~yrubol(s ' Mu group nmnes ·lJould be 
pl;!ced in quotation nuu·ks or notcc1 with ome 1ypc of distin
gui. hing: .ymbol. Sec cxampl~ . . 

X2,4- Ex 1mpl~ of how groufJ mune.s and sytnbol · can be. 
in oror&ted into desc.l'i!)tiv ~ystem fo materials tll..'ll are not 
naturally occurri ng oil~ are- ru follows: 

X2.4.l ShaJe hunk R tl'iovccl il .. to -it , !5U t 1 IU-
mm) p1cccs of shale from power auger hol1 rtry, brnwn. 1111 

reacti n wilh H """ l. Arter .laking in W!ll.er for ~4 h. wataial 
identified flS "Sandy Lean Clay (CL)"· about 6 %fines wi th 
mcdiumpia~tioity, big,h dry sir ngth. 110 dil;:~l>t~1C_ , and medium 
loughni:Ss; <lbmL 35 £~ 1in.t! Lu mediuw, b. rc.l ·and: ubout S % 
g,rtw J-size piec of he !e. 

X2.4 . .c. Ct·ushed Sa:ndstmle-Pmduct of om mcrcial em. h ~ 

in~ op~r lion; "Poo ly Graded ' nn l wi h ' lit ( ~ P-S ) ; ~bout 
9ll % fine to mcrUum ru1~ about H % nonpla tlc U11cs; dry 
n:~ddi h-hro n. 

X2A.3 Broken. Shells botH 61 % uniformly graded 
gra l-sizc broken h' I ~ abo~1t 30 cr" sand !l 1d ~md- ize sll l 
pioces; ab ut In % nonplatilic lin s~ ··Poorly Graded Gr Yd 
witl1 ilt an ·aod tGP-OMl.'j 

X2A.4 Cru ·hetl Rm•k-Prol\eSsed from g;nrvd llrlfl e.ohblos 
in Pil No. 7; ·'Poorly Gratloo Grit d (GP)"~ aboul 90 % fine. 
ha.l'd, anguJru· grt~vel " i.ze pru1it le ; about 10 % co~trsc lla.rd, 
angular santl-, i7.e particles: cb·y, tan: no reaction with HC'l. 

·~. GGE TED PR ED REFOR USI 'G A BORDERLI E YMB 1.. FOR IL WITH 'rW PO . IBLII IDE TIFIC'A-
l'I N '. 

X .1 ince Uris pr:!c:Li<;e is b ·ed on ~ti:w:~Les o[ parlicle 
slz dis~ibL1t ion and pl. ti ity ch. ·a •tel'lsri , lt may be diffi
cult to cleal"ly idGntify Ute soil as belonging to OJJ~; category. To 
indkat.e that th . oil m y fall into on of 1\VO po.sihle bask 
gmup~, a borde:rHne ~ •rnbc I may be u!)ed with the Lwo sy10 bois 
epantloo by .: lash. Fm example~ C/CL or CL/Cil 

X:'. LJ bnnle.rlin~ sym lx I ms.y ~ U.S<'-d wh~n l.he pe.rcenL-
ge o[ 11nes is esLillll!ted t.o b bclween 45 .anti 55 %. One 

symbol sl101Jld be for <1 coars g,ra.in d soil witl1 :fines illld the 
othe.r tot 3 line--grall,)cd . oil. Fo.r CXllmPl · GM/ML r CLI · •. 

X3.1.2 horderlin . ymbol m y l1C used when he pcrrcnt-
~tge of ·unu and lhe J:x!rC~.niag~ of gravel are eslim::~ttti lo bt:" 
about i.ht: .a,me. ~·or exampl'; GP/$ 1.1, SC/GC, OM/SM. It is 
practicall y imrosslble LO l1 ave a s lll iJ1al wou,ld ha e a 
borderline : .. ;ywbolof GW/ W. 

X3.1,3 botd J'line . mbbl 1nuy b, used wh n the soil 
r~"m!d h cit.hct ell grad d or l'l0b1'1Y grad d. l-1'nr xa:mpl : 

GW/GP . . WI P. 
Xn .1.4 A borderlilJ sym,bol m.ay 1 e u "d when the soil 

c.o'l.lld either he a 11ilt or a clay. fior example: CI./Ml., 'HIM H, 
SCI._ M. 

C'(lflYright by AStM Tnt' I all righ 1'5eJVed); C!G\ Feb 4 I O:o&:l).!ll!S'T 20 l3 lO 
tJQwlllo~d .d r~\ted by 

X3.l .5 A borderline symbol may be ustd whl!n a fine
grained soil has prop~rtie~ th I incli ate th L il is I lhe 
boundary between. soil of low corupre.ssibility aud a s 11 of 
high COlllpressibiliLy. Iior ~:-tlllple : CL!Cil, MfiiML. 

" :t2 ' 1 1~~ order of 1J1c bnrctcrl in - ymbol. shoulrl reflect 
. Jmll~ty to !;Ummndihg or adj. cent . oi l. . 1-"or example: so1ls 
ill a bon:ow area ll vo been identili d ~s CH . One .ample ls 
cons] ltrrl:d tu have a bnn l~riJn~ SYJ nho l of CT. smi _f .. T_ To 

. how simila1it , th hotdcrlinc symbol . hould he CH/CL. 

3.3' 'l'h' .g ·oup u mc;o 'or oll wi 1 bol' . rll 1 symbol 
shot1ld b the g.l'onp name for the tirsr $ymbol, except for 

-'LICH le.1m ln faL ci!Ly 

MU ' I, clayey silt 

'L/ML ·ilty clay 

X3A Th • u • or a borck.rl in , y•nbaJ sboukt nol. be u~~.u 
in is riminat ly. Hvcry ffo1t , h 11 h..., ms e to tirst. pi ce th 
soil into .u Mgle. group. 

tdt~el Rriielli:no acey •Eiwiroumtn'lltl. lu~ llUtliUilllb"' Lit'eru;c Agrmutul No furth..r rq>todiKLlOIIS ;tU~ toriz¢11. 
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4. SUGGIT~TIUJ PRO JmURRS FOR T'IMA'T't G m PRRCE 1' .GIT.S OF ORA RL, •• ·n , 
A D .FI R 1 A IL A 1PLE 

X-U Jar MP.thod- Th r 1mivo p rcenta.ge of coar~ - a11d 
!in e.-m'Hi n ~lrua,l~ri a l 1 n ay b eslirnaled b 1J-1ornughly ~haldng 

mi\:ture of -oil and wate1· ill . re t tub or jar, and tl'lett 

Ilo ing th~:. rub:.Lure.tu Hettle, The ·uar ·e lJID'Licks will !all to 
the bottom And rm c~si ely finer p ·r i it>£ will be c1 posited 
with incr~~lSing !lui.~: l.he sanl.l t;i~ w l1 f 11 out of sw;pt:nsion 
in 20 to 30 s. Tlt J'elatlve p opol'tiotls can be e timated fr m 
the r h\Uve volmnc. of eaclJ si:le epMalli. This method shouJu 
b~ correlated to particle-size l:1borr~tory determinations. 

, 4.2 irual Metl10d ontAlly visualize 1hc gr*"1vel size 
11artic l pla cd in , s ck (nr other container) or SJack. . Then. 
dn the S!lJne wi1J1 Ute sand sit~ partit!les ami tJH! Jines. Then. 
mentally com pan: rJ1 numbet' of sack to -stim, te the t;:~etce.t11-
~e Qf plus 1o. -+ . icve size and minus No. 4 sieve ize pre • .cnl. 

' I ' l l ~ percent1g ot' and ami lines in t.hc minu. siev size o. 
4 material can th t:l be estimated fmm tlte n.sb test a<-+.3 . 

X4.3 Wa ·h 1e t (jor relati e l? rcenJages of ·atul and 
jimw)- Select nd moi ten enough JUinus No. 4 ieve .:ize 
matel'i J to form a l -in t:...5-tntn) cu be of soil, Ctlt tl1e cube in 
ha.lf. set o])c-h~f to UJ.G s\do, and plfl.Qe tlle other ha1f ill a s,mal1 
di, h. Wash an 1 decant. the tines: out of th material in the dish 
Llntillil~ w::~sh water is dear ancl ll1en coulpart:c the Lwo SE~mplts 
and estimate the perc 11tage of s:.t'tJ,d and fuw. Remembru· that 
the porccnt"~lg t b.a" d on weight, not volume, Howevot', the 
volum compar l on will prnv1dc a 1'casonabl i!,dicstfl'ln of 
gruin jz pet e.ntag s. 

X4.l l Whil wttshlng, it Jflay be ne ·essary to bJ'e k d<lwn 
Lu rnps of fines w!UJ th finger t get l:he corroct pcrceutagcs. 

X5. ABHRE £A'l'ED 'OI L CLA Sll<'lCN L'JO 8 MBOLS 

X . .] ln some c . cs, bcc ·u · of I ck of pace, n abbrevi
arecl svsLern rna he useful lo im ticMe lhe soJI dW>Sific"1.1IOTl 

'YI.Il~! !tml nam~. ILX<truples o£ ·ucll t:.lll>eS- would be grupllic.ul 
log&, databuses, t•1bles, ~c . 

X5.2 This .:~bbrcviutnd sy tcm is not 1\ \lb titu t for the fnll 
11amc anrl de. C1i L1tive int'or rn.'lti n hut crut he used in supple
ment ry pl'oe~entatimts when the complet d~cl'iption is .re: er
etlcocl. 

X5." 111e ;!bbr Yi:lte l syswm should co~lSi.t of th e soU 
classiti at ion. ymhol h se<'l an thi . tamlarrl with ;l. ropriate 
Jow~r Cl\St: lt~tlt~r prefix~ <mtl ~ LLll'ixl!s as: 

s- 1idy 
l] ; gra.v611y 

SlltilJt 

s - 1'11111 sall':J 
g = Wi \11 gra,vt~l 
c ~ wllh collbl as 
1.) - Wi Ill hoU!dfJI!; 

X .. 4 The .oil c111.~si fi ca.tion symhol i. to he en losort in 
paren[.hesis. . orne ex mples would be: 

Oroltp ymbol'illld Filii Nama 

C1., sa•)·~ tea t\ etay 
SP·SM, · QOI IY .QJad d sand With silt and g1;w 
Cr', pnorly gracr II gr;wt!l With s<~,nd , COI)b]M , rliJ 
hol-l1r11s: 
ML, gravsllv sill \llutl sand and cnblJiss 

1\IJbravla led 

s(CL) 
{SP-SM)_g 
(<..WJ$cl-

!l(ML)oo 

SUMMARY 011~ CHANGES 

Committee DlS lu id ntilied the location of selected change to this tandru:d since the lt~st issu ~ 
fD248 - "C) that ma impad I he wm 1 r U1il> sLandanL (Approved June 15 2Q09. l 

(1) Revi eu eclion L • .3. 

C'(lflYI;ight by STM fnl'l (all rights r5qved); rm F~ 4 I 0:08:1).'1 T?s-T 20 L3 ll 
Oowulo~d ~ 1r~ \ted bY 
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A&TM lnlmm'l/i(JII:d IJ!lkt1.9 m, po!<il inn n)!Jf.JIJil!irty lj1u vmtdifY t:Jl ;my p2lltJill rWhr:> ;;,~_ srJitmJ irJ acillflBt;-l;tm Ni/11 auy rlflftJ rl tllrl//Otulli 
fn rhi :>Tandmd V.i rJr,; or tfli ~tarJdauJ a li:! m:ptussly adviS.1d 1/Ja/ rtOIIJut)frJaliblt 01 1/UJ Validity 01 any .Sut;JI pal rll fi!Jflt..;, i'lnU illu HS~ 
or lflTrmgeman/ or "IJG'JI og/J/l:l; ara antJra[y //Je/rowr rrJSpor~!Dimy, 

rtus tanaara 1 IJtli~PCl 10 lfii!JSIM.a t any lima by !ll<t rfl..r;pQ/1 rWIJI ~eMn/f"-aJ oommln, anc musr IJIJ rfll!laWect vetY r1va years and 
It not MVi,; d, eilllBI raapp,ovad or WllltdmWII, YOur comments are~ m~ted ailhl:lr' 1o.1 rw/61on or 1111s slandartt or tor additlormJ standards 
•"~n I _ hm.1M or~ ttrMrra .... -.or/lo ASTI\1 /n /emaltl>Illll /-1!10fiqlmtlo~ Yot11 wmm-nnl:> wt/r l LWt!ffi r.iitmiUI w n.5tdrmdfr.n.al r: rmmlrng (}/ thr1 
'~$;oon m !&Cflflleiil comrmue .. iVIll<'.fl you mayatr~?-llct 11 YOit reer tnal Ytl~Jrcotro'/16m nav. not r6cetV8a a lltlr h~R~nn!} YOI.f '>hOt.f(Q 
miik& YL'W IIIB1Ji: l<niJWfl Ia /Ire ASTM Commllles or J Sliilui~~W>. al fiiB w drs':iS <~11o-Jm OoiiCM'. 

ThiS sranaarrJ 1S JXJ(Jyrrglllad lWII r. -t lnlamational, tOO&rr HarliOr' Driva, PO BoxC70ft Wa.sl ConsJloJior*en, rA 191128-2959. 
-1Jnil8d sr IB~ lndivf<flial r pnr11s (~in_g~ 01 riWfl*}/B c<lpi~~J of !111~ 5liJI!datd nmy vf' wJaim:Jc1by oonla litlfJ 11 'TM at JfJt!l abu\tol 
addre. $ or- at 510 ·8$2-9-Sfl!j (pllcn 1. o lt) 8 2•(h&,'> (lax) , or & rvlce@Rslm.ory (e-mm!J, or lhtO<I!JII 1/lf> AS,(M WGJJ:>IIe 
(Wvtw.aslnuxg) f"p,rmlsslm fights to plm/ampy lile slandard may also ha c;a.•ured from flla ASTM w .bs/11'1 ~vw.a~fm_org/ 
OO~ 'r'Hlr~HT/i 

C'(l!lYrig\tt by STh<t fnt 'l {al l rig)tL r5qvf!d); ~ F~ 4 I O: o&:t)-!ll!ST 20 l3 12 
Om 1tl0ll<l ~ r~\ttd b}• 
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.,""ENVIRONMENTAL 

.-.~;J/NCORPORATED 



SOP 33 Revision: 1 
Title: Subsurface Soil Sampling Date:  June 2012 
Key Environmental, Inc. Page 31 of 36 
  

 
X:\Administration\SOP's (Field)\Originals\SOP 33 - Subsurface Soil Sampling.docx  

ATTACHMENT 3 
SOP 33 – SUBSURFACE SOIL SAMPLING 

ASTM D1587



SOP 33 Revision: 1 
Title: Subsurface Soil Sampling Date:  June 2012 
Key Environmental, Inc. Page 32 of 36 
  

 
X:\Administration\SOP's (Field)\Originals\SOP 33 - Subsurface Soil Sampling.docx  

A Designation: 01587 - 08 (Reapproved 2012)~' 1 
~u 117 

INTfiRNATIONAI. 

Standard Practice for 
Thin·Walled Tube Sampling of Soils for Geotechnical 
Purposes1 

1l1ls staudard is issued under the tixed designation 01587; the number immediately following the designation indicates the year of 
original adoption or. in the ·ase of revision, the year of last revision . A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (e) indicates an editorial change s ince the last revision or reapproval. 

1his standard has been appmved for use by agencies of the Departmellt of Defense. 

1:
1 NOTE-Editorial changes were made throughout in May 2012. 

1. Scope 

1.1 This practice l:Overs a procedure for using a thin-walled 
metal tube to recover relatively intact soil samples suitable for 
laboratory tests of engineering properties, such as strength, 
compressibility, permeability, and density. Thin-walled tubes 
used i.n piston, plug, or rotary-type samplers should comply 
with Section 6.3 of this practice which describes t.he thin
walled tubes. 

NoTE 1-This practice does not apply to ljners used within th· 
snmpler . 

1.2 This practice is limited to soils that can be penetrated by 
the thin-walled tub . 'lhis sampling meU1od is not recom
m nded for sampling soils containing gravel or larger size soil 
particles, cemented, r very hard soils. Other soil samplers may 
be used for sampling U1ese soil types. Such samplers include 
driven split barrel samplers and soil coring devices (D15 6, 
D3550, and D6151 ). For information on appropriate use of 
other soil samplers refer to D6169 . 

1.3 This practice is often used in conjunction with fluid 
rotary drilling (Dl452 D5783) or hollow-stem augers 
(D6l5 I ). Subsurface geotechnical exploration ' should be re
ported in accordance with practice (D5434 ). This practice 
dL cusses some aspects of sample preservation after the sam
pling event. For information on preservation and transportation 
proces of soil samples, con ult Practice D4220. Thi practice 
does not address environmental sampling; consult D6169 and 
D6232 for information on sampling for environmental inves
tigations. 

1.4 The values sLated in inch-pound units are to be regarded 
as tandard . The value given in parenU1eses are mathematical 
conversions to SI units U1at are provided for i.nfonnation only 
and are not considered standard. 

1 'Ihis practice Is under the jurisdiction of ASTM omm.illee D 18 on Soil :md 
Rock and is the direct respon~ibility of Subcommittee D18.02 oo Sampling and 
Related Field Testing for Soil Evaluations. 

Current edition approved May 15, 2012. Published Nov~mber 20 12. Originlllly 
appl'lwed in 1958. Last previous edition approved in 2008 as 01587 - 08. DOT: 
10. 1520/D 1587-08R12El. 

1.4.1 1he tubing tolerances presented in Table 1 are from 
sources available in North America. Use of metric equivalent is 
acceptable as long as iliickness and proportions are similar to 
tho. e required in iliis standard. 

1.5 This standard does not putport to address all of the 
safety concerns, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appro
priate safety and health practices and determine the applica
bility of regulatory limitations prior to use. 

1.6 This practice ofters a set of instructions for performing 
one or more specific operations. This document cannot replace 
education or experience and should be used in conjunction with 
profe sional judgment. Not all a pccts of t.hi practice may be 
applicable i.n all circumstances. This ASTM standard is not 
intended to represent or replace U1e standard of care by which 
the adequacy of a given professional service must be judged, 
nor should this document be applied without consideration of 
a project's many unique aspects . The word ·'Standard" in ilie 
title of this document means only tbat the document has been 
approved !brough the ASTM consensus process . 

2. Referenced Documents 

2.1 ASTM Standards:2 

D653 Terminology Relating to Soil, Rock, and Contained 
Fluids 

01452 Practice for Soil xploration and Sampling by Auger 
Borings 

01586 Test Method for Pe11etration Test (SPT) and Split
Ban·el Sampling of Soil 

D2488 Practice for Description and Identification of Soils 
(Vi ual-Manual Procedure) 

03550 Practice for Thick Wal l, Ri ng-Lined, Split Barrel , 
Drive Sampling of Soils 

D3740 Practice for Minimum Requirement.s for Agencie 

2 flor ref~renced ASTM standards, vis it 01e ASTM website, www.astm.org, or 
cont tK't ASTM Customer Service ut service@ustm.org. For Anmwl Book of ASTM 
Statulards volume infom1ation, refer to 01e standard 's Document Sum01ary page 0 11 

the ASTM website. 

*A Summary of Changes section appears a t tJte end of this st.andard 

Copyright tC> ASTM International, 100 Barr Harbor Drive, PO Box C700, Wes1 Conshohocken, PA 19428-2959. Un~ed States 

Copyright by ASlM lnt'l (aU rights reserved); Tue Feb 5 11 :08: 14 EST 2013 
Downloaded/printed by 
Amy Hubbard (Key+Euvironmeulal,+lnc.) pursuant to License Agreement. No further reproductions authorized. 
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TABLE 1 Dimensional Tolerances for Thin-Walled Tubes 

~ l,w O\rl:!WJe 
ouunlllor 

2 50.8 3 
111111 in 

12Y 
mrn 

Ouls4 !lam ltlr, 0 0 10 .007 ,o 179 •02511 10.015 0.381 
),\l(lQ -0.000 -0 .000 .()_!')(10 

Inside !lametar, o, ,o ooo ,o_ooo , o.ooo ~o.ooo 

0 1/ll 0,:!54 0 0 1 0 3B I 
Wall ~llckness ±0,179 ±0254 ±0,015 :~;0381 
Ol"all !)l o flOS o.OJO o 76:! 
St~<~r!JlWl%5 2.M 11 .room 2 .t-ollTI 

' If ~ efh\sdiale or larger di 1naters Sl\oUid be J)r<1Polii u~\al , Sp crl'y onty two or 1119 
lirslll11e/J lo lotarlf.'QS~ Utal i$, Da and D,, OJ I)D -M~ Wall ltlekr10'1S, 0 1 o, II!~J Wall 
lhk:knass. 

Engage 'n 'l osting nndlor 1l1s.pcction of - oil · nd Rock a.., 
sed in Engineering Design and Conslruction 

04-220 Pt"acrices fot Preserving and Trnnsporti11g Soil 
amples 

D. --1- 4 Guide f()r Field [ ggin~ of -u.hsurfa e. Rxplorali<lns 
of oil and Rock 

05783 Guide for l se of Direct RotAry Drittin_g wifu Water
B~stxl Drilling F u 'd fo · 0 o nvim.1m a1tal E. plo ·<ltion 
and the Installation of , ubsurf~:~cc Water-Quality rmitor
ing Devices 

D615 J Practice For sing Hollow-. tcm Augers fot· Gcotcch· 
nioal Exploraliun ttncl Soil Sampling 

06169 CJuic.le for Seleclion or Soil and Rock Sampling 
Devices "sed Wlfu Drill Rigs for IlnvirOJunentllJ Investi
gations 

D62l2 Gu ide !'or eJection of tnnpling Equi.p.menl ~ r 
Waste nd ContaminaledMedia De.L CoiJecLionActivilies 

3. Terminology 

3.1 Oefmi!ions: 

. . 1. 1 For common leiinillon -of terms In thi standard, r!j(er 
to Tet Olinology DG53. 

3 .... Dejini1ions of Terms Spec.~~c lo This Slllndard: 
3.2.1 inside clearm1ce ratio C;lo, 11.-the J'atio of the ditfer

cncc in tho inside diameter of the tube. D;. minus the inside 
diameter of the cutti ng_ cdgc1 Dt to Inc inside diam~tcr or the 
tube, D; ~rprcsse as l percentng' ( cc Flg. 1). 

3.2.2 ovality. n- r.he lTO se<.:Lion of lhe. tube thal deviates. 
from a pttfe 't citcle, 

4. Swntna:qr of Prac.ti e 

4.1 A rel · tiveJy inLacl sample is obtainetl by pres~ing a 
thin-walled mct~ll11bc. into tlle u1-situ soil at the bottom of :1 

bming remo in!! the. ofl·ftllcd tube, and applying cals to the 
soil surfaces to prevenl oi l mnvem~n and moisLure gain ur 
lo · . 

5. Signific~m~~ and Use 

5.1 Tilis- pt·actice, or Prsctic.e D 50 with thin wal l shoe, i · 
u ed when it is necessary lO obtain a relatively int.'lct pecimen 
suitable for laboratory tes s of engineering properties or other 
tests that might he lnflu need by soi I disturbance. 

ou 2- Thc quality of he. rc uU produced by this >tanda'!1~ i 
depc,nden on th~ competence of the personnel performing it, and me 
!11litabiJily of u~ e juipltltmt and foc ililie.~ u~erl. Ager i,e. Uml meel Ill~ 
c,i le-ria of PrJctice ].)37-Jfl ure- >emmilly consitlered tapabl,e t'r wmpe1em 
and objcctiv~ sam.plill.g. U e.rs of this prnc.ti e . ru;e captioned Lha( COl11p11· 
ance with Practice D3740 doe not in itself assU:t-e reU ble resuliB. Rdiable 
rmmlts oopend on many f. tom; P.roctice DJ740 provioos a means of 
e.valnating some of those f;'!C;tors. 

6. A ppa•·fltus 

6.1 Drilliug h'quipment- When sampling in a boling, any 
rlri lling equipment may be us~l thai. pnJv ide..l) a re.asonabl 

-- - --- - l.Jlfl(l1h os Spf'Ci fied ill Me?hec! ___ _ _ _ _..., 

- c~~~R~i:i £f~ 
De Mounllng HOles 

ore ! - Minimum ol' ~wo Jl'IUI.llllin holes tm oppo ~1e $'ide~ fN 0., sJrutller lh<m 4 in. 10l.6 ulm). 

NorR 2.- Mfnirnmn ol' fo ur mounliug h Jey i!~luu\ly ·1mced ft>r D., 4 in. Hll.6 mm llmllllf,ller. 
ura 3 'J'u~ llt!lll wi lh hm•tll: uetl s;qew.· or other Sl ritnl ~e m~aM . 

• ore 4-2-in (50.8 mmJ utsidc-dismeter !uoos at(' specified v;'ilh an 18-gau,s• ~all thickne s to comply wirh area ratio criteria ac cpted for • ·matt 
sample.<;," u~n; ltre arlvi!lerlll lal ;LL II luoin' j~ djlfi c;.lJJI IO lOGafe M•l c:an ~ t!.\INIIIt!l y ell ptlnsi Vl~ in smull IJ L!all liti~ ', Six t~en ·g<tuge lllbes arc: ,q~:n~r.tll)• 
readily available. 

In 

~ 

'h 
1 
2 
3 
4 
5 

Metric Eqt•vfllent Conversions 

FIQ. 1 Thin-Walled Tllbe1'or Sampling 

Copyright by ASTM Tnt' I all. right! r5e;rved); Tue Fell . I I :0.~ :1 <ll!ST '2013 
2 

Oowuloadcd r~\ttd bY 

mm 
9.53 

12 7 
25A 
50,8 
7{';_2_ 

101 s 
127 

A.Itl}' Hubbard (Kt:Y Envirunmmt~l. • Inc. l flLilliLl11111 lo Littt ·c .'\grcemmt. No furt.hl!l' n:pro!lu~tiorlli authorized. 
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TABLE 2 Suitable Thin-Walled Steel Sample TubesA 
(PUI.sldo ril'lfllOICI (D.,)· 

In 3 5 
rnm 50 ,13 7 ,2. 127 

Wall m1 Kni')SS. 
!1wg lf'l 16 l l 
ln. (}(\!19 fJ.OG5 fU20 
rnm 1.24 1.65 3.05 

fubn l rr Ill 
II\ , 36 ~6 54 
rll !H I I 091 145 

111!>ida c:t~ranoa ralio ,% <1 <1 ~1 

-+ TM lhr t> tlla rnolarS 1 1x:o1nrWm~lod i ri T2DIIl JJ aw iU(f'Klakltl lor purpo!)ltS ot 
· lanlt;:~rrlaa~u ri , ,nd a111 nolrtllffidl'l<l to ~rlclrcal& 1h~l sampling IUbr:\s or .nl,orrna 
dta ta ...,r larger drama tars ara rto1 a(:(:!Oplabl Len . tl1s of lubes sll<)Wll -ar 
lllrJs llatiVo Ptopot lengths to b tJ · l nnioo•J as sui! d to field vonliiUons. 

c l~n hole; !'hat mulliDtzes distLll'bnn e of !he soil to be 
. amplcd· ahrL tJ1at doc l"lDt hinder the pcnotr t lnn or U1c 
thin-w lled ~ampler. Open borehole di1:1meter ami I he insirle 
diametey of driven casjng or ho]Jow t m aug,e1· . hail not 
e"cccd .1 .. im • the out.side diameter of the t.hin-ws.Jhl tuh~. 

6.2 'ampler i n ·e.rtion Equipment , shnll oo :1deq1.rate to 
provide a relatively ra11ld cnntfnuou. J:lCI1cu·ation force. flor 
llartl formaLions il Ulay be neces !lry. .althm1gh ntll 
recommend d, to drive th thin-wall d tube snmpler. 

6.3 Thlu-Walled Tubes, ·houkl b~: uumLtfaclLLr!!Ll to the::
dimensiotl a~ show1t fut F ig. 1. TI1ey hi uld have at'l outside 
dtf!mctCl' of 2 to 5 in. (50 to 130 mm and b~ mad of metal 
having adt!CJLI te sln::ngtJ1 f'n r Lhe. type of soil lo he ~a.rnpl ed. 
Tubes hall be 1.1lc:ln and fi·cc of i'lll urfacc in:cguloritics 
inducting p rojecting weld !<cam .. Other diam tcr, may he u. erl 
but Lhe lUbe dim~n i· f1. hould he vropmtional l I the lube 
Jesign~:; pn:sen~d bert:. 

6.3.1 LetJftth of Tubes ee ·r ble 2 and 7.4.1. 
6J.~ 1olemnres, shall he within the limit11 ~own in Tahlc 

L 
6.3.3 111 ·id ClecJrartce Ratio, s.houJd be no · greater IJmn 

1 % uuJess spocllied otherwi e for rh lype of soil to be 
S<tmpled. Generally, the inshle olenranoe ratit Ut>~d ~hnuld 
increase with llit:. increa.se in pla!>tidty of lht' soil bdug 
sampled. C)(C pt [oJ· sel,') itive ~Oils or where. lQCa} O)(peri nc 
indka.t.~. oth~;Jwi.c.S , 3.2.1 amift'ig. 1 ford finitionofln irk 
c leanmo~ ratio . 

6.3.4 Corro ·iu1 Prot ction~Corro ·i n, wh!!.~Ler fro lll g:al
vmu or c1'lerni ·a! Icactioll; M damage or d troy both the 
thin-wal lcrl tuh and the . 3111p! . L cvcrity of damage is a 
function of lhn~ a.,; well as int'"rarl hm ht~tw~en th:~ sampl~ an l 
the tube. 'l'hin-walied mbos sl1at1'ld have some ronn of protec
t ive oatin , un les the oil L t'o he xb·urtcd les. tl1an 3 clays. 
Th~:: typ~ uf coatln~ lo be !lBed ma ary de.ptmrling upon th~ 
lUaterhtl w lx Hnpled, Plating of the Lubes or llitemale ba~e 
mcMs mfty be spccifi d" Galvanlz~d tube ft · often llScd wll011 
long term. tors,g~ i!\ required. Co9.tl ngs may inclurl a Hghtcnat 
of luhrioaling Cl·il, laoqu~r. epuxy. l'. ino o · id~. t1nd ollltr :>. 

Cll'li 3~M l COf\Unp materialS' IU'~ Ml refiis~nt lcr ~t bing by •OilS 
lit L contain sands. ()nsi,deration sho~ld be giw.n for prompt testing of Lh 

Ul llple bec~!l~e Cht:ITHic WJ't\'d.cti tm ;s helWt'el r !Ire Jlrehll a1Hl IJ ii~ st,il s:liT!pJe 
can occ.ur with time. 

C'(lflYright by ASTMTnt' l (all righ\! 1"6e.Ned); Tue f-ell . I I :OS:IH!ST "LOJ3 
OQWUIOI)d .d r~Ued by 

6.4 Sampler Hf!oti, sen•es o couplt! l1-le U1i11-w lled tub 1. ) 
the insertiru1 equipmrenr and. togethe~· with rhe lhin- al.led tttbe. 
comprise Ute thin~waJled tube sampler. l'n~'!. sampler head hru l 
contain a 'tr n:ting area !ilid uitahle check valv with th 

enling ar~ Lo the ou.L'\ide. equal lo ur grt!ate.r than the area 
through Lhe check vnl ve. In :orue pedul c..:ases, u check. val e 
m.1y not b rcqulrcrl but v nting is rcquir d to avoid " mj)lc 
comprei' ·ion. Atlllchruent of the. head to Ute LLtbe hall be 
concentric and oaxial to ::~ssure ut:iifOJ'm a plication of fore to 
th" tube by tlw Sfllllpl r insertion equipment 

7, L»roced11re 

7.1 i{cmovc lorn~c m aterial from tl1e oe!'ltcr of a casing or 
hollow slem auger as oan,full ' • po~sih le t n u irl dit;lltrl ne.e. 
uf Lhe ma~ri:d Lo be ·~unpled. If gruLmdwater is c.m::uuntered. 
maintain. tbe liquid J veJ in !he bal'ehole at ot· .bove gl'ouud
wa c level du ·ing tho dr' !' g md !\illpl' 1g operation, 

7.1. Bottom rli charge hits arc not pcrmittcrt. Sid~:: dt.cn. rgc 
hil~: ma I tl u~e.fl with oaution. Jt:~t.Ling lhrough an open-tu~ 
s.mpl~:r to ~ltan out lht: bmehole to sampJing devation i:s not 
permitted. 

etrs 4-Rollel· bi~ are available in downward" jetting aM.l iliffuseJ·j~ t 
C!l ll fi ur'.ltit\11~ . lltl~ llWUJ'd. j~.ltl U,- COII(i llLttab()ll roo \( tlil'l :.t.re. HO I JJt:C~pl 
b)e, Difl"llsc.· je.t confi unr.tio tr are ,gcne.rnlly ccepwble. 

7.3 Lower the srunpJing appru·atus .o that lhe ~ mple tube' 
bottom r t on the bottom of th hole. and l'C ·onl clcptJl to 1hc 
bott om of the. ampl 'ttlbc t('l th tle..<U • t (~.1-ft (0.( 1 m). 

7 .3, 1 K~ep U1e !:i. mpling :pparaLLt !:i phunb during lowering, 
U1er~by prtl enljng U1e CLt1.11ng edg~ nf tJ1tt tuhe. rrmn scraping 
the Wa1U of tbt: borehole. 

7.4 . dvru~cc the .ampler without rotatior'J by a continuou::; 
relllti ly rapid downward motion and recotd length of d
Vat1cumcnt to U1,e \lCal'cs.t 1 in. (25 mm). 

7,4,1 Dt:t~rmln.e the 1\:nglh of ttdvanct: by Lh~:.re~dsl-1\n<.:t: and 
COll.ditiotl of the soli formation, but ill 1 ngth shall 11ever 
exceed 5 to HI diameter; of the tu b · 1 ands -~Jnd lll to 1 'i 
di9.l.'l1ctm. ot' the tub in Jay •. In no c.asc . hall a length of 
advan~. b" &,rreater tJ1 n lhe !:iamp le~l ube length lllinu& an 
aJioWMnce for lh sampler he.~td and a minimum of 3 in, (76 
mm) ror Judge and end cuttings. 

N OT!: 5-Thc mass of samplo, laboratory handl ing oapabililieB', 111m 
port:~tion pl<t.lblems, ruul couunel'l:iu.l llVlll lt11lllil.y t)f ruh~ wi11 generally 
limit ma.'Cimum p1actlcal length to tll\lSe shown in Tallie l. 

7.5 Vvbtm. t.h oil form tioJl is too hard for push-type 
int-:er ion, the tube may be driv..:n or Practice D~ . . -l may be 
u.'<eti Tf drivinrr 1nelhods are u$ed, the data r~ga:rdlng weight 
and I !Ill of Ill h~lllllller and penl!tn U.ion achieved run 't b 
shown .in the I' j)ort. Ad ition lly, tllat l1ibe n.rusr b promi
neiJUy labeled a ' '&·ivon ilffif 1 ~: · 

7.6 WitJ1rlr w the /\ampler from tll oil formation a- car~ 
ful ly 01$ pa~i bla in order l\1 rfrtjlimize dislurbl!lloo or !.he 
~ lllple. Th tube c&n be. slowly rol.aLed to ·bear tlle illl\Lerhu at 
the end of tl.w t\1b , ruJd to l' liev " arer or ~Il:ct ion press11res (or 
both) al'ld improve recovery. Wher the .oil Jonnation is soft. 
a rlelay baforc witllctr . w of the s mpler {typic-ally to 31 I 
minul~) uuty improvt: sampJe recov~, 

• .lutly flub bani (Kc.y ~ TinlirriXIII rtnlal, Ir1c. J fllll'liUllllt lo Litatlic AgrcenJC!It. No furt.h!!r n:pn:r!lu~tion:t a~d1ori:!.l:d . 
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8 .• ~ amplr Mt•usu•·~nJt~ llt, , cHHng at1d Lahi.'li11~ 

S.l lTr on rerrwval or Lh tu be, rdmc t; tht! drill cuU ings in 
Lbe uppet ~:ml or Lh~ lube aml utt: tSure the ltmgth of tht! ~oil 
sample recovered to the n~te t 1."5 in. ( mm) in tlle. tub . 
'cnl the u1 per en I of the tlnba. Rcmovt' at lce~st l in. ( 25 mm) 
nf mat rial from t:hc lower c,11rL at' the iubc. Usc thi. m&tct•lal tor 
oil d ,t:criplion in co d.-nc v/th Pr;~cticc D2 · 88. McnU'c 

the overall , am[lle k11gih. ~cal the lower end of tllc tub . 
Altcmal.ive.ly, after w~suremenl., Lh~ lube way he s~led 
without rt\IHOV<~l of soil froul th~ enWi of lhe LLtbe. 

8.1.1 Tubes sealed ov r the ends. as oppo ed to tho e ealoo 
with cxpruid 'ng p~ckcr , sllO\Jld be provided with "p~cers or 
approvria l.e packl n.g 1naterials, or both prior to ~ eaHng Un~. l.J,Jbe 
ends to provide pwper confin~lllenL P.ad:Jng lllJ:tLeriru • lUUSL be 
nont~bsorbent and mu.st mail1ttlil11b ir properties to provide the 
·· 111~ de~roe of 5emple sup} orl wi U1 lime. 

8.1,2 De ending on the requirelllenl uf UJe lnvt:Sligalion, 
fi ld e;<U'US iOll rul.d pack. g.ing of extruded soil s mples can be 
part'ormerl. This al low~< for 11h sica! examination ami cl ru siti
calirm of 1111:~ sam plt1 . • amples are extruded in ~pecial dev-lm:~ 

equipped which includes. hydraulic jack.s. with properly sized 
platens w e•tJ'Ud~ t11 co1 in a. ·mooth omltlt!OUS sp ed. 1n 
some cases, furt}!er ex:tmsion lllllY cause sample disb.).rbrm II 
rooucing ~ultabilit l'or t ling of engineering properlies. In 
otheJ cases. if dJlmage is 11ot significa,nt. cores Cf\11 ly• eJ::tnided 
and pre rvcd for tcstln~ (Practice l 4 .. , 1~ ). 11 nt or damaged 
luh s sh uJd be cul nft before. exlrudhy>. 

X.2 Prepar and lmmortiatoly a.rtlx labels or apply markh1gs 
~s nt:cessm:y Lo idc~nlify lhe ample tsee ~. ion 9), As ure Lh;IL 
th marking o.r lab ls ar adequat to &LUYiv rransporttttimi 
and stora.ge. 

orE 6-Top end of lhi!- lUbe should be labeled "lop.'' 

9. Field Log 

r.l Rtlotmllh inlonnaJum thalrnaybereyumxl t rpr p r
ing fit\ ld. log · in gmeral acoortl<~n~e lu Gliidt! 054:4-, Thi · 
guJde I u ed foJ Jogg,irtg e..xpl 1'atiolls by drilling. and sru:nplittg. 

om\.' examples of tho inC l'm~rionrcquit·cd in ·lndc; 
9.1. 1 arne and loc tion ot' U1c project, 
9 .l, 2 Boring; nmbct·, 
9.1.3 L g of the oil conditton!l 
L .1.4 , urfrao~ levalion ur r~ference n dntum t l t.l~ 

ndlrest Joel (0.5 m) or better. 
9.1..5 L c t i 11 of tJ1e b0l'ing1 

9.l.(i cthod of making the borehol 
9.1. 7 ·. 'ame of the rlrHil n,g l·oreman an l.cnmpsny, and 
9.1.8 !\Jilt: of tile drilling inspeclor(' . 
9.1.9 Date and t·ime of bming-stmt and finish, 
9.1.10 D~ptJtl.o groun t~ utef levd: rhd.e ml 1ime 1neat>ured. 

9. Recorrung the appmpdatc ~ mpling informarion i rc-
qmret.l ru; rollow ·: 

9 .2..1 Depth to top of s. mp1e to the nearest 0.1 ft, ( .03 m) 
~nd fl\lmoo of .s~mplc, 

Description of thin-walled tube ~mplct: izc, type of 
Jllel~l. 1, pe r omtl.ing. 

9.2.3 M~lhod of amplt.r lna;~rtion; pu ·b or dri ..-. 
9.2.4 Method of d)'illi.og, ize of hole ca tng, and d.d lling 

fiukl. 1.1. cd, 
9.25 , oil tkscnpllcln in accordsnce wiUi Praclice 0 .. 4 
9.2.6 Lengti1 of mpler advance (plli;h), and 
Q • • 1 Re.cov ry: length tlf SSlllple obtained. 

10. Keyword · 

10.1 ge.olng) in e.sUgali ns; l ntac~ sarn{lHng· soll tlXplom
tion; :>oil invr;:stigalions; sub urf.ace in esligation 

ASTM Jnlrml~/;an#/ Jalm:o no po;;~ilinn msp erma llltl Wtitrllty ol ;my WJicml n· hi. •~ ~ lilriPt1 m r::armiiclirm '1'111/l any fiLm 11!Bnliorlvt1 
in 11/i~ ,;;/andurrl t/:imr:o o( 1/ri ·J<md.wrl il~ GXptfJ ·sJy ud\li. arllllnl rtrlurm/mJitarr of r/1/J tlilrtiiY or .ur1y stJall pnf nr rt 11::>, <md II rf..'lk 
or inloilgtJI1mJl1 OJ -wh rtghls, arn enliraly lllair own respcnsJbi/Jty 

til~ ~ndatf} 1$ ttb(~·llo t~V/Sillf'l al any ltm~ by 1/11? t~·''Ptlll lbla t c/ ~r~Cal c;ommrtt: and m11. t ne tl'!VIIllt.'/00 .very 11ve yea and 
if not fBVisffd, Btt.hBf rBapprovad or l'litfrdrawrr, Yotrr oonmanl. ata illl/lt8d aiJ.h&r lor r-wt ion of litis Slandard ortor<JddJiional s!andl:lrds 
and .<,/pav/d bf:l a.ri(tr~rui WA:!i.'1 M lrllrmtai/Orlall-!am1(JIJJJ:rfar,. YilW oot1tmt111/t Wtll rGC.'611/B amlrt/ corblf,fflflli!Ofllll a rl( ali/I!J Ullfm 
mspo11 IJ/9 r~;mmcal oomrrnll o'l, .vwt;fl yoCJ m.w a(1en(f. Jr you 'eel til 1 YQI/t CGmnumls """' nol rer,etll(;d a f<11r h11arm,q you flPl 1/d 
ltlak yctill WGW$ i<NCJ~WIIO 11!91\STM Ccmmitie~J 0/J Sti>!rdaras. at t/. addrDf>" .ii/I&WI'I f»l N 

Til tandaM Is oopyrlg/lltJd by .A.STM Jnlamallrmal, 1tl0 Barr Natilor Dlfva, PO Box 0700, W6-sl GonsfiOfl(lt*WI. PA /9428·2959, 
Umii'JiJ 9tat~Js. fndiVr<Jualreplillf, (~ng/e or mulliJ)/ ocp/es) of tJ Is sianr:Jard may b (J/)/ai/l&J Lly OOI!Iacliflg .IISTM t tile .abo~~~t 
a!Jctres· or-al swa$2-951)5 (p110n ;, 1510-IJ:JZ·~!t!o (la:f) , <V ·eMce@ rm.IX!J (EHrJa/f) , or mroug/1 the ASI M wet; 11 
(wwwastm Offl) fle~mlsslon r(tJhl /o p/lolocopy II , nmdard may also he .se-Jtrrr>d from tile liSTM wet - lrr;r (WWw.~~n ornJ 
COP'I'HIGHfl} 

C'<lflYri&ht by ASTh<t Tnt' I (all righ r5~ed); Tue f"eh . I I. :OS:I ~~ P-ST 'LOB 
4 

OQWIIIO~d .d r~\ttd by 
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ATTACHMENT 4 
SOP 33 – SUBSURFACE SOIL SAMPLING 

SOIL SAMPLE LOG SHEET 

 

Sample No.

Project Number: Date:

Project Location: Time:

Client: Weather Conditions:

Collected By:

Sample Point Description:

(Include nearby landmarks, designation from a map layout of the site, measurements, or any other locating information.) 

SAMPLE COLLECTION:

Equipment Used:

Required Analyses:

No. of Sample Containers and Sizes:

Figure 1:  Sample Point

Collection Depths Soil Description

Comments:

SOIL SAMPLE LOG SHEET



 

 

APPENDIX C 
 

QUALITY ASSURANCE PROJECT PLAN 
  



 

 

 
 

REMEDIAL INVESTIGATION/FOCUSED FEASIBILITY STUDY WORK PLAN 
QUALITY ASSURANCE PROJECT PLAN 

 
 
 
 

STANDARD CHLORINE CHEMICAL COMPANY SITE 
KEARNY, NEW JERSEY 

 
 
 
 

Prepared for: 
 

Performing Parties Group 
(Beazer East, Inc., Cooper Industries, LLC, Tierra Solutions, Inc. on 

behalf of Occidental Chemical Corporation, and Apogent Transition Corporation) 
 
 
 
 
 
 
 
 
 

Prepared by: 
 

Key Environmental, Inc. 
200 Third Avenue 

Carnegie, Pennsylvania 15106 
 
 
 
 
 
 
 

September 2013 
 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Signature Page 
Standard Chlorine Chemical Co., Inc. Site Revision:  1  
Kearny, New Jersey Date:   September 2013 
 
 
 

 
 

i 
  

 
 
 

REMEDIAL INVESTIGATION/FOCUSED FEASIBILITY STUDY WORK PLAN 
QUALITY ASSURANCE PROJECT PLAN 

 
 
 
 
 

STANDARD CHLORINE CHEMICAL COMPANY SITE 
KEARNY, NEW JERSEY 

 
 
 

Prepared for: 
 

Performing Parties Group 
(Beazer East, Inc., Cooper Industries, LLC, Tierra Solutions, Inc. on 

behalf of Occidental Chemical Corporation, and Apogent Transition Corporation) 
 

 
 
 
 

Prepared by: 
 

Key Environmental, Inc. 
200 Third Avenue 

Carnegie, Pennsylvania 15106 
 
 

September 2013 
 
 
 
 

________________________ ____________________ 
James S. Zubrow, P.G. Robert A. Hubbard, P.E. 
Project Manager Corporate QA Officer 
KEY Environmental, Inc. Key Environmental, Inc. 
 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Table of Contents 
Standard Chlorine Chemical Co., Inc. Site Revision: 1  
Kearny, New Jersey Date: July 2013 
 
 
 

 
 

ii 
  

TABLE OF CONTENTS 
 
Section Page 
 
SIGNATURE PAGE ...................................................................................................................... i 

LIST OF TABLES ........................................................................................................... iii 
LIST OF ATTACHMENTS............................................................................................ iii 
DISTRIBUTION LIST .................................................................................................... iv 
LIST OF ABBREVIATIONS/ACRONYMS .................................................................. v 

1.0 PROJECT MANAGEMENT ........................................................................................ 1-1 
1.1 PROJECT ORGANIZATION .......................................................................... 1-2 
1.2 PROJECT BACKGROUND............................................................................. 1-3 
1.3 PROJECT DESCRIPTION .............................................................................. 1-3 
1.4 DATA QUALITY OBJECTIVES .................................................................... 1-4 

1.4.1 Project Quality Objectives ....................................................................... 1-4 
1.4.2 Measurement Performance Criteria ......................................................... 1-4 

1.4.2.1 Precision .................................................................................... 1-6 
1.4.2.2 Accuracy ................................................................................... 1-7 
1.4.2.3 Representativeness .................................................................... 1-8 
1.4.2.4 Completeness ............................................................................ 1-8 
1.4.2.5 Comparability ........................................................................... 1-9 
1.4.2.6 Sensitivity ................................................................................. 1-9 

1.5 DOCUMENTATION AND RECORDS .......................................................... 1-9 

2.0 MEASUREMENT DATA ACQUISITION ................................................................. 2-1 
2.1 SAMPLING METHODS................................................................................... 2-1 
2.2 SAMPLING HANDLING AND CUSTODY ................................................... 2-1 
2.3 ANALYTICAL METHODS ............................................................................. 2-1 
2.4 QUALITY CONTROL ...................................................................................... 2-1 

2.4.1 Field Quality Control Requirements ........................................................ 2-2 
2.4.1.1 Field Quality Control Samples.................................................. 2-2 

2.4.2 Laboratory Quality Control Requirements .............................................. 2-3 
2.5 EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE ............. 2-4 
2.6 INSTRUMENT CALIBRATION AND FREQUENCY ................................. 2-5 

2.6.1 Field Instrument Calibration .................................................................... 2-5 
2.6.1.1 Equipment Requirements .......................................................... 2-5 
2.6.1.2 Calibration Requirements ......................................................... 2-5 

2.6.2 Laboratory Instrument Calibration .......................................................... 2-6 
2.7 DATA ACQUISITION ...................................................................................... 2-6 
2.8 DATA MANAGEMENT ................................................................................... 2-6 

2.8.1 Data Transmittal, Transformation, and Analysis ..................................... 2-6 
2.8.2 Data Storage and Retrieval ...................................................................... 2-7 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Table of Contents 
Standard Chlorine Chemical Co., Inc. Site Revision: 1  
Kearny, New Jersey Date: July 2013 
 
 
 

 
 

iii 
  

3.0 ASSESSMENT/OVERSIGHT ...................................................................................... 3-1 
3.1 ASSESSMENT AND RESPONSE ACTIONS ................................................ 3-1 

3.1.1 Technical Systems Audits ........................................................................ 3-1 
3.1.2 Technical Performance Audits ................................................................. 3-1 

3.1.2.1 Field Performance Audits ......................................................... 3-1 
3.1.2.2  Laboratory Audits ..................................................................... 3-2 

3.2 CORRECTIVE ACTION PROTOCOLS ....................................................... 3-2 
3.3 REPORTS TO MANAGEMENT ..................................................................... 3-3 

4.0 DATA VALIDATION AND USABILITY................................................................... 4-1 
4.1 DATA REVIEW, VALIDATION, AND VERIFICATION ........................... 4-1 

4.1.1 Field Data ................................................................................................. 4-1 
4.1.2  Laboratory Data ....................................................................................... 4-1 

4.2 VALIDATION AND VERIFICATION METHODS ..................................... 4-2 
4.3 RECONCILIATION WITH DATA QUALITY OBJECTIVES ................... 4-3 

4.3.1 Data Quality Assessment ......................................................................... 4-3 

5.0 REFERENCES ............................................................................................................... 5-1 

 
 
 
LIST OF TABLES 
 
1 SAMPLING AND ANALYSIS SUMMARY 
 
 
LIST OF ATTACHMENTS 
 
A KEY STANDARD OPERATING PROCEDURE #05 
 GIS/Key Electronic Data Deliverables 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Distribution List 
Standard Chlorine Chemical Co., Inc. Site Revision: 1  
Kearny, New Jersey Date: September 2013 
 
 
 

 
 

iv 
  

DISTRIBUTION LIST 
 

Alison Hess, RPM 
U.S. Environmental Protection Agency 
290 Broadway, 19th Floor 
New York, NY 10007-1866 
(212) 637-3959 
Email:  Hess.Alison@EPA.Gov  

Jay Nickerson 
NJDEP – Site Remediation Program 
Bureau of Case Mgmt. – CN-028 
401 E State St 6th FL 
Trenton, NJ 08608 
(609) 633-1448 
Email:  Jay.Nickerson@DEP.State.NJ.US  
 

Mitchell D. Brourman P.G. 
Three Rivers Management, Inc. 
Manor Oak #1 
1910 Cochran Road, Suite 200 
Pittsburgh, Pennsylvania 15220 
(412) 208-8805 
Email:  Mitch.Brourman@TRMI.biz  
 

Enrique Castro 
Tierra Solutions, Inc. 
Two Tower Center Blvd, 10th Floor 
East Brunswick, NJ 08816 
(732) 246-5852 
Email:  ECastro@Tierra-Inc.com  

Nelson M. Olavarria 
Cooper Industries, LLC  
600 Travis Street, Suite 5600 
Houston, Texas 77002-1001 
(713) 209-8850 
Email:  NelsonMOlavarria@Eaton.com  
 

John McTigue  
The Isosceles Group  
50 Congress Street 
Boston, MA 02109 
(617) 330-2800 
Email:  JMcTigue@TheIsoGroup.com  

James Zubrow, Project Manager 
KEY Environmental Inc. 
200 Third Avenue 
Carnegie, PA 15106 
(412) 279-3363 
Email:  JZubrow@KeyEnvir.com  
 

 
 

 
  
  
  
  
 
 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Abbrevs/Acronyms 
Standard Chlorine Chemical Co., Inc. Site Revision: 1  
Kearny, New Jersey Date: September 2013 
 
 
 

 
 

v 
  

LIST OF ABBREVIATIONS/ACRONYMS 
 
%R  Percent recovery 
ACOE  Army Corps of Engineers 
AOC  Area of Concern 
Apogent  Apogent Transition Corporation 
ASTM  American Society for Testing and Materials 
Beazer  Beazer East, Inc. 
C  Completeness 
CLP  Contract Laboratory Program 
COI  Constituents of Interest 
Cooper  Cooper Industries, LLC 
DQO  Data Quality Objective 
DNAPL  Dense Non-Aqueous Phase Liquid 
DO  Dissolved oxygen 
EDD  Electronic Data Deliverable 
FID  Flame ionization detector 
FSP  Field Sampling Plan 
FSPM  Field Sampling Procedures Manual 
GDMVS  Graphical Data Management and Visualization System 
GIS  Geographic Information System 
Group The Performing Parties Group consisting of Tierra Solutions, Inc., Beazer 

East, Inc., Cooper Industries, LLC, and Apogent Transition Corporation 
IRA Interim Response Action 
KEY  Key Environmental, Inc. 
LQM  Laboratory Quality Manual 
NJAC  New Jersey Administrative Code 
NJ  New Jersey 
NJDEP  New Jersey Department of Environmental Protection 
ORP  Oxidation/Reduction Potential 
OVA  Organic Vapor Analyzer 
PCBs  Polychlorinated biphenyls 
PCDD  Polychlorinated Dibenzo-p-dioxin 
PCDF  Polychlorinated Dibenzo-p-furan 
PID   Photo-ionization Detector 
ppm   Parts per million 
PVC   Polyvinyl chloride 
QA  Quality Assurance 
QAPP  Quality Assurance Project Plan 
QC  Quality Control 
RPD  Relative Percent Difference 
USDA  United States Department of Agriculture 
SAS  Special Analytical Services 
SCCC  Standard Chlorine Chemical Co., Inc. 
Site  SCCC Site 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: Abbrevs/Acronyms 
Standard Chlorine Chemical Co., Inc. Site Revision: 1  
Kearny, New Jersey Date: September 2013 
 
 
 

 
 

vi 
  

SOP  Standard Operating Procedure 
SPLP  Synthetic Precipitation Leaching Procedure 
SVOC  Semi-Volatile organic compounds 
Tierra  Tierra Solutions, Inc. 
UCSC  Unified Soil Classification System 
USEPA  United States Environmental Protection Agency 
VOC  Volatile Organic Compound 
 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: 1.0 
Standard Chlorine Chemical Co., Inc. Site Revision: 1 
Kearny, New Jersey Date: September 2013 
 
 
 

 
 

1-1 
  

1.0 PROJECT MANAGEMENT 

 
On behalf of the Performing Parties Group (Group), Key Environmental, Inc. (KEY) has 
prepared this Quality Assurance Project Plan (QAPP) to supplement the Remedial 
Investigation/Focused Feasibility Study (RI/FFS) Work Plan for the Standard Chlorine Chemical 
Company (SCCC) Site, located in Kearny, New Jersey.   
 
This RI/FFS Work Plan has been prepared to address a specific requirement of a RI/FFS 
Statement of Work (SOW) prepared by the United States Environmental Protection Agency 
(USEPA).  The referenced SOW is provided as Appendix A of an Administrative Settlement 
Agreement and Order on Consent for Remedial Investigation/Focused Feasibility Study (AOC) 
for the SCCC Site effective May 3, 2013.  Specifically, this plan has been prepared to address the 
requirements listed in Section III of the USEPA RI/FFS SOW dated March 28, 2013 (Task 2 - 
RI/FFS Work Plan).  The RI/FFS Work Plan constitutes the primary component of this 
deliverable.  The RI/FFS Work Plan describes the investigation activities proposed by the Group 
for the SCCC Site which consist of the following components: 
 

• Surface soil characterization 
• DNAPL delineation 
• Varved clay sampling and analysis 

 
The RI/FFS Work Plan provides relevant background information for the Site and defines the 
field activities required to support the implementation of the RI/FFS.  This QAPP presents the 
quality assurance and quality control procedures necessary for execution of the RI/FFS Work 
Plan including both field and laboratory analytical methods 
 
The QAPP is complimented by other documents that outline RI/FFS Work Plan implementation 
procedures including the Health and Safety Plan (HASP) included as Appendix A of this RI/FFS 
Work Plan and the Field Sampling Plan (FSP) included as Appendix B of this RI/FFS Work 
Plan.  Applicable KEY Standard Operating Procedures (SOPs) are included in Attachment A of 
this QAPP or in the attendant FSP and are referenced herein where appropriate.  If a discrepancy 
exists between an SOP and specific protocol included in this QAPP, the procedure specified in 
the main body of the QAPP takes precedence. 
 
This QAPP provides an overview of the analytical methods, data analysis processes, and other 
procedures to be followed to ensure confidence and to document the validity of the results of the 
sampling activities described in the RI/FFS Work Plan.  This QAPP satisfies the United States 
Environmental Protection Agency’s (USEPA) and the New Jersey Department of Environmental 
Protection’s (NJDEP) requirements for a QAPP as outlined in the following guidance: 
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1. U.S. EPA, “Guidance on Systematic Planning Using the Data Quality Objectives 
Process,” EPA QA/G-4, February 2006;  

2. U.S. EPA “EPA Requirements for Quality Assurance Project Plans,” EPA QA/R-5, 
March 2001; and, 

3. N.J.A.C. 7:26E-2.2, May 2012. 

 
This QAPP has been prepared to serve as the guidance document for quality assurance/quality 
control (QA/QC) requirements for Site-wide data acquisition. 
 
1.1 PROJECT ORGANIZATION 
 
The Group will oversee and coordinate the project.  KEY will be responsible for ensuring that 
project-specific sampling activities related to the data acquisition activities are implemented in 
conformance with the requirements of the RI/FFS Work Plan, FSP, and QAPP.  Those tasks not 
performed by KEY will be completed by subcontractors subject to oversight by KEY.  KEY will 
also provide QA/QC for field activities and deliverables.  KEY will issue deliverables to the 
Group for submittal to the USEPA and NJDEP, as appropriate. 
 
The management, technical, and QA/QC responsibilities of the project personnel for 
implementation of the future sampling activities are summarized as follows: 
 

• Performing Parties Group Project Management and Technical Committee [Messrs. 
Mitchell Brourman (Beazer), Enrique Castro (Tierra), Nelson Olavarria (Cooper), and 
John McTigue (The Isosceles Group on behalf of Apogent)] 

 Coordinate project technical activities 
 Conduct project planning activities 
 Attend review and planning meetings between the Group and USEPA, as 

necessary 
 Review all project deliverables 
 Oversee the project budget, and schedule 

 
• KEY Project Manager (James Zubrow, P.G.) 

 Coordinate project technical activities 
 Assist the Group Project Management and Technical Committee in project 

planning 
 Attend review and planning meetings between the Group and USEPA and 

NJDEP, as necessary 
 Provide technical guidance to field personnel 
 Establish project files 
 Review project deliverables 
 Manage the project budget, schedule, and staffing 
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• KEY Field Investigation Task Leader (Vamsee Veera, P.E.): 
  
 Ensure that appropriate field documentation is incorporated into the project files 
 Supervise field investigation activities and ensure that the RI/FFS and QAPP are 

followed 
 Provide Health and Safety field support 
 Participate in project meetings with the Group and USEPA and NJDEP, as 

necessary 
 Prepare project technical reports 

      
• KEY QA/QC Officer (Robert Hubbard, P.E.) 

 
 Initiate corrective action, as necessary, for quality assurance (QA) compliance 
 Review laboratory data corrective action, as necessary, for QA compliance 
 Coordinate analytical data validation, as required, and review 
 Review laboratory QA/QC 
 Review documentation 

  
Primary responsibility for data quality rests with KEY’s QA/QC Officer.  Quality assurance will 
be provided by the analytical laboratory’s Project Manager and QA/QC Officer prior to release 
of data and/or reports to KEY.  A data validation specialist, independent of the laboratory, may 
complete additional data validation review on behalf of the Group contingent upon project-
specific Data Quality Objectives (DQOs). 
 
1.2 PROJECT BACKGROUND 
 
A detailed description of the Site background information is provided in the RI/FFS Work Plan 
that constitutes the primary portion of this deliverable.  Site history information, physical 
settings, a summary of previous measures, and a summary of Site characterization data are 
provided in Section 2.0 of the RI/FFS Work Plan. 
  
1.3 PROJECT DESCRIPTION 
 
Section 5.0 of the RI/FFS Work Plan provides a description of the data acquisitions activities.  
The data acquisition activities, identifying the sample collection locations, descriptions, sample 
matrix, boring depth, sample depth, required analytical suites, analytical methods, bottle 
requirements, quality control samples, preservation, and holding times are summarized in Table 
1.  The data acquisition activities will focus on collection of data to support the following three 
components: 
 

• Surface Soil Characterization, Sampling, and Analysis; 

• DNAPL Delineation; 

• Varved Clay Sampling and Analysis. 
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1.4 DATA QUALITY OBJECTIVES 
 
DQOs specify the appropriate amount and type of data required and tolerable levels of 
uncertainty for the environmental decisions to be made.  The USEPA has developed a systematic 
process for developing DQOs that includes consideration of several critical elements considered 
during preparation of this QAPP.  The process requires definition of the problem and statement 
of the decisions that will be made based on study results.  The users of the data and key 
personnel and their roles in the program are identified, as are any regulatory criteria or agencies 
that will be involved.  Information needed to support these decisions can then be determined, 
including what the contaminants of concern are and physical boundaries of the study area, the 
quantity of data that will be needed, the means to collect these data and the level of uncertainty 
that will be acceptable.  Program design can then be optimized to collect defensible data in the 
most efficient manner.   
 
For the purposes of the design data acquisition activities, data will be used to support specific 
decisions, as follows: 
 
 Surface Soil Sampling and Analysis – Collection of surface soil samples on the 
SCCC Site will be used to complete the analytical data requirements for soils beneath the IRM 
on Lots 48, 50 and 51.  These data will supplement the 2008 surface soil characterization 
activities conducted as part of the pre-Interim Response Action investigation.   
 
 DNAPL Delineation Investigation - The primary objectives of this investigation are 
to identify the extent of DNAPL impacts in areas heretofore subjected to limited or indirect (i.e., 
Laser-Induced Fluorescence [LIF]) investigation.  Areas subject to additional investigation focus 
primarily on the western portion of the SCCC Site and the western portion of the adjacent 
Seaboard site.  
 
 Varved Clay Sampling and Analysis –These data are needed to fulfill assessment 
requirements for the vertical migration of DNAPL.  The RI/FFS Work Plan approach addresses 
these particular needs and will provide detailed characterization of the vertical extent of DNAPL 
for the Site.  
 
1.4.1 Project Quality Objectives 
 
This QAPP serves as a controlling mechanism during the RI/FFS to provide procedures which, 
when followed properly, will assure that all decisions based on laboratory and field data 
generated during this investigation are technically sound, statistically valid, and properly 
documented.  Specific procedures for sampling, laboratory analyses, data reporting, and data 
validation, are presented in other sections of this QAPP.   
 
1.4.2 Measurement Performance Criteria 
 
The overall QA objective for the RI/FFS is to provide procedures which, when followed 
properly, will assure that all decisions based on laboratory and field data generated during this 
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investigation are technically sound, statistically valid, and properly documented.  Specific 
procedures for sample collection, laboratory analyses, data reporting, and data validation, are 
presented in other sections of this QAPP.  The primary purpose of this section is to define 
statistical acceptance criteria for chemical data generated by the analytical laboratory. 
 
As a result of the varying nature of the data required, there are several applicable levels of data 
quality for the RI/FFS.  A primary component of data quality is selection of the appropriate 
analytical level for the intended data use.  Analytical levels, as described in “Data Quality 
Objectives for Remedial Response Activities” (USEPA, March 1987), are as follows: 
 

• Level I - Field screening or analysis using portable instruments.  Results are often not 
compound-specific and not quantitative, but are available in real-time.  Level I data is 
appropriate for initial field screening and for health and safety monitoring.  They are 
frequently used to determine sample collection locations for laboratory analyses. 

• Level II - Field analysis using more sophisticated portable analytical instruments; in 
some cases, the instruments may be set up in a mobile laboratory on location.  There 
is a wide range in the quality of data that can be generated that is dependent on the 
use of suitable calibration standards, reference materials and sample preparation 
equipment.  Results are available in real-time or within several hours. 

• Level III - All analyses are performed in an off-Site analytical laboratory.  Level III 
provides quantitative data.  Documented sampling and analysis procedures must be 
used.  Level III analyses may or may not use Contract Laboratory Program (CLP) 
procedures, but at a minimum, abbreviated CLP-type deliverables are required.  Level 
III may require data validation and QA/QC procedures conducted in accordance with 
EPA guidelines.  The laboratory may or may not be a CLP laboratory. 

• Level IV – CLP-equivalent routine analytical services.  All analyses are performed in 
an off-site analytical laboratory following CLP protocols.  Level IV is characterized 
by rigorous QA/QC protocols and documentation with full validation of all data. 

• Level V - Analysis by nonstandard methods.  All analyses are performed in an off-
site laboratory that may or may not be a CLP laboratory.  Method development or 
method modification may be required for specific constituents or detection limits.  
CLP Special Analytical Services (SAS) are Level V. 

 
 
Level I will be used for the field screening activities identified in the RI/FFS, specifically this 
includes screening data collected using field instruments such as a photo-ionization detector 
(PID), flame ionization detector (FID) organic vapor analyzer (OVA), and multi-meter.  For the 
purposes of the Remedial Investigation, the following Analytical Levels were anticipated to be 
employed: 

• Level I – Field Instrumentation Measurements 
• Level IV – Contract Laboratory Program Equivalent Data 
• Level V – Analysis via Nonstandard Analytical Methods 
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Level I - Level I analytical data will consist of information generated using portable field 
instrumentation, specifically, a Photoionization Detector (PID).  The PID will be used as a 
screening tool to support selection of appropriate samples to be submitted for laboratory analysis.  
Sonic borings will be completed, and given the semi-volatile and volatile nature of the 
constituents of interest (i.e., chlorinated aromatic hydrocarbons) the PID is an appropriate 
screening tool for selection of such samples.  The PID is also an appropriate tool to assess the 
potential presence of constituents of interest on a semi-quantitative basis. 
 
Level IV – Level IV analytical data will consist of information generated via analysis of solid 
phase samples by off-site fixed-base laboratories.  SW-846 analytical methods (e.g., SW-846 
8260B, SW-846 8270C, SW-846 8082A, SW-846 8290A, and SW-846 6000 and 7000 series 
methods) will be employed for all offsite sample analyses with the exception of hexavalent 
chromium.  Contract Laboratory Program level deliverables will be required such that validation 
of analytical data in accordance with the National Function Guidelines for organic and inorganic 
data review can  be completed if necessary. 
 
Level V – Level V analytical data will consist of information generated via analysis of solid 
phase samples by off-site fixed-based laboratories.  Level V data will consist of data developed 
via nonstandard procedures used for hexavalent chromium analysis.  The NJDEP has developed 
specific procedures to be followed for solid phase hexavalent chromium analysis.  While the 
methods are based on the corresponding SW-846 method for digestion and analysis of solid 
samples (i.e., SW-846 Methods 3060A and 7199), additional quality assurance and quality 
control requirements apply such that the potential impacts of reducing conditions can be gauged 
as a result of the analytical program (i.e., measurement of Eh and pH are required for all samples 
and additional spiking requirements apply).  The NJDEP-modified methods will be employed for 
hexavalent chromium analysis to satisfy specific state requirements. 
 
Each of these levels is characterized by statistically based criteria expressed in terms of: 
  

• Precision; 
• Accuracy; 
• Representativeness; 
• Completeness; 
• Comparability; and, 
• Sensitivity.  

 
These parameters are discussed in the following five sections. 
 
1.4.2.1 Precision  
 
Precision is defined as the degree of agreement between repeated measurements of the same 
parameter under prescribed, similar conditions.  Field and laboratory precision will be monitored 
using results from duplicate sample analyses.  Precision can then be expressed as the relative 
percent difference (RPD) of one result with another.  The RPD is calculated as follows: 
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Where:  RPD = relative percent difference 

  D1 = first duplicate value 
  D2 = second duplicate value. 
 
The overall DQO for precision of analytical measurements is expressed as a percent of the 
duplicates having RPDs within established control limits. 
 
The precision of Level I data will be confirmed through repetitive and/or consecutive 
measurements.  The precision of Level III data can be measured through the analysis of field 
duplicates, laboratory duplicates, and matrix spike duplicates.  The frequency of field duplicate 
collection is specified in Section 2.4.1.1.  The frequencies of laboratory duplicate analyses 
(required for inorganic analyses) and matrix spike/matrix spike duplicate set analyses (required 
for organic analyses); will be at a minimum of 1 per 20 field samples.   
 
Given anticipated difficulties as a result of matrix interference effects in soils, it is tentatively 
planned that matrix spike/matrix spike duplicate samples will be spiked at both high and low 
spike concentrations.  This will be conducted to ensure that discernible concentrations of the 
spiked compounds are measured. 
 
Reproducibility is expressed as a relative percent difference, which is the absolute value of the 
range between the duplicate results divided by the mean.  Acceptable RPDs for each analyte 
from laboratory and matrix spike duplicates are specified in descriptions of their respective 
methods.  Field duplicate precision criteria for soils and waters are included in data validation 
guidelines. 
 
1.4.2.2 Accuracy 
  
Accuracy is the measure of the degree of agreement between an analyzed value and the true or 
accepted value where it is known.  Accuracy will be monitored using known concentrations of 
analytes and surrogates spiked into blanks and selected samples.  Accuracy can then be 
expressed as a percent recovery (%R), which is calculated as follows: 
 

100% x
Qa

Qd
R   

 Where: %R = percent recovery 
  Qd = spiked sample result minus the sample result  
 Qa = spiked amount. 
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The overall DQO for accuracy is thus the percent of samples that have %R within prescribed 
control limits. 
 
Accuracy of Level III data can be measured by the analysis of equipment blanks, trip blanks, 
method blanks, matrix spikes, and surrogate standards.  Blanks provide a way of detecting biases 
introduced in the sampling, sample handling, and analysis.  Matrix spikes are samples to which 
known amounts of target constituents are added. 
 
The frequency of equipment blank and trip blank collection and analysis is specified in Section 
2.4.1.1.  The frequencies of analyses of method blanks, laboratory control spikes, and matrix 
spikes, and surrogate standards are specified in the respective methods.  The methods also 
present the acceptable percent recovery limits for each analyte. 
 
1.4.2.3 Representativeness  
 
Representativeness expresses the extent to which the analytical data reflect the actual media at 
the Site and are representative of Site conditions and characteristics.  Representativeness is a 
function of the sampling program design and execution and the analytical program.  
Representativeness from field activities is addressed by collecting an adequate number of 
samples from optimal locations using standard procedures.  The number and location of samples 
and methodologies of sampling is specified in the attendant Field Sampling Plan (Appendix B).  
Representativeness as a function of analytical-method issues may be compromised by method 
deviations, the presence of potential laboratory or field artifacts, indications of sample non-
homogeneity, and recovery anomalies from surrogates or spikes into field samples. 
 
1.4.2.4 Completeness  
 
Completeness (C) is a measure of the amount of valid data obtained from an analytical 
measurement system.  It is expressed as a percent of the overall data that were generated and is 
calculated as follows: 
 

100% x
T

V
C   

 
 Where: %C = percent completeness 
 V = number of measurements judged valid 
 T = total number of measurements. 
 
An acceptable percentage of data determined to be valid should be established as target goals for 
each particular objective.  Anything below these goals would require re-sampling and re-analysis 
or a modification to the goal with justification.  As a general rule, the sampling programs will be 
designed so that program needs will be met if 90% completeness is achieved. 
 



QAPP – Remedial Investigation/Focused Feasibility Study (RI/FFS) Workplan Section: 1.0 
Standard Chlorine Chemical Co., Inc. Site Revision: 1 
Kearny, New Jersey Date: September 2013 
 
 
 

 
 

1-9 
  

1.4.2.5 Comparability  
 
Comparability is an expression of the confidence with which one data set can be compared 
against another.  Comparability is a qualitative function of the sampling and analysis methods.  
To assure that one data set can be compared to another, the sampling and analysis methods will 
follow well-documented standard procedures and typical reporting units will be used. 
 
1.4.2.6 Sensitivity 
 
Sensitivity is the ability of the method to detect the contaminant of concern at the concentration 
of interest (regulatory clean up standard).  QC measures which aid in evaluating sensitivity are 
field rinsate blanks, trip blanks, and laboratory method blanks.  These QC samples are used to 
ensure that field or laboratory practices do not introduce contaminants, which may positively 
bias laboratory results.  Method reporting limits are set at a level equal to that of the low level 
standard of the instrument calibration curve. 
 
Sensitivity requirements for this program will depend on the media of concern.  Soil and water 
analyses will be designed, where possible, to meet the nominal practical quantitation limits for 
each analyte presented in the USEPA/NJDEP guidance documents, cleanup criteria, and 
screening criteria.  To the degree possible, analyses will be conducted to provide adequate 
sensitivity to demonstrate Site conditions with respect to the applicable USEPA regional 
screening levels defined in the identified technical guidelines. 
 
1.5 DOCUMENTATION AND RECORDS 
  
All records generated during this project will be kept on file by KEY on behalf of the Group.  
These records may include: field log books, field sampling forms, chain of custody forms, 
laboratory data deliverables, photographs, and other relevant records.   
 
Revisions and updates to this QAPP will be prepared as the Group and/or KEY deem necessary, 
and/or based upon conditions observed in the field.  A full review of the QAPP will be 
performed if work has not been completed within five years and updates will be incorporated as 
necessary.  This will ensure that laboratory changes or method improvements are addressed, and 
that changes to program objectives, or scope that may be made as a result of the information 
gathered in the initial program stages, are incorporated into the overall QA/QC program.  
Changes to the QAPP will be fully documented and signed by the KEY Project Manager and QA 
Officer.   
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2.0 MEASUREMENT DATA ACQUISITION 

 
2.1 SAMPLING METHODS 
 
Sampling methods, decontamination procedures, and management of investigation-derived waste 
are discussed in the attendant Field Sampling Plan (Appendix C).  
 
2.2 SAMPLING HANDLING AND CUSTODY 
 
Sample handling and custody are discussed in detail in Section 8.0 of the attendant Field 
Sampling Plan (Appendix C). 
 
2.3 ANALYTICAL METHODS 
 
The analytical procedures to be used for the data acquisition activities include a combination of 
EPA and ASTM methods, as well as specific methods to be completed in accordance with 
laboratory SOPs.  The specific analytical methods to be used for the RI/FFS Work Plan are as 
follows: 
 

• TCL Volatile Organic Compounds (SW-846 Methods 5035A and 8260B) 

• TCL Semi-Volatile Organic Compounds (SW-846 Method 8270C) 

• TCL Polychlorinated Biphenyls (SW-846 Method 8082)    

• Hexavalent Chromium (SW-846 Method 7199) 

• TAL Metals (SW-846 6000 and 7000 Series Methods) 

• Dioxins/furans (SW-846 Method 8290)  

• pH (SW-846 Method 9040C), and 

• Oxidation-Reduction Potential (ASTM D1498) 

 
Detailed information and quality control requirements will be provided in the subcontract 
laboratory’s Laboratory Quality Manual (LQM).  As per notification previously provided to 
USEPA, Test America and Eurofins Lancaster have been selected as the analytical chemistry 
subcontract laboratories for the project.  Copies of the subcontract laboratories’ LQMs will be 
provided upon request. 
 
2.4 QUALITY CONTROL 
 
This section discusses field and laboratory quality control requirements.  Laboratory quality 
control requirements are dictated, in large part, by the analytical methods.  Additional aspects of 
laboratory quality control are addressed in the subcontract laboratories’ LQMs.    
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2.4.1 Field Quality Control Requirements 
 
Quality control in the field will be maintained through equipment calibration (discussed in 
Section 2.6.1 of this QAPP), measurement reproducibility, and the collection of QC samples. 
 
2.4.1.1 Field Quality Control Samples  
 
Quality control for field sampling efforts will primarily be measured via the collection of field 
QC samples, which consist of the following: 

• Field duplicates; 

• Equipment blanks; 

• Trip blanks. 

The data application and sample requirements for each are discussed in the following paragraphs.    
 
Field Duplicates  
 
Field duplicates are used to evaluate the sample collection and analyses effects on the 
reproducibility of data.  Field duplicates are collected by splitting a sample evenly between the 
primary sample and QA/QC sample containers.  Field duplicates of soil samples for all analyses 
except volatile organics will be taken by homogenizing the soil in a stainless steel bowl and then 
placing replicate portions into the sample containers.  Field duplicates for volatile analyses will 
be collected as separate discrete grab samples from the same location and boring depth. 
 
Preservation will be performed as necessary for the appropriate analysis.  One field duplicate for 
each chemical analysis for each sampling event or one per every 20 samples will be collected, 
whichever is greater. 
 
Equipment Blanks  
 
Equipment blank data are used to evaluate field decontamination procedures.  Equipment blanks 
will be collected by pouring analyte-free water, supplied by the analytical laboratory, through a 
decontaminated sample bailer or low flow purging and sampling device or over decontaminated 
soil sampling utensils into the sample bottles.  Preservation and filtration will be performed as 
necessary for the appropriate analyses.  For equipment that is decontaminated and re-used, one 
equipment blank will be collected per day for each type of equipment used or one per every 10 
samples will be collected, whichever is greater.  
 
If disposable equipment is used, the equipment blank will be taken from a rinse of the equipment 
prior to sampling use.  One field blank per sampling event will be sufficient for each type of 
disposable instrument used.  Equipment blanks will be analyzed for the same chemical 
parameters as the primary soil samples as follows: 
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• Surface soil samples: TCL VOCs (including all 3 tricholorobenzene isomers) and 
SVOCs; TCL PCBs, PCDD/PCDF, TAL Metals (including total chromium), 
hexavalent chromium, pH, and ORP.  

• Subsurface DNAPL delineation soil samples: TCL VOCs and SVOCs;  

• Subsurface varved clay soil samples: TCL VOCs and SVOCs; TAL Metals (including 
total chromium), hexavalent chromium, pH, and ORP.   

• If DNAPL is observed, up to 10 subsurface DNAPL impacted material samples will 
also be analyzed for TCL PCBs and PCDD/PCDF.  

 
Trip Blanks  
 
Trip blank data will be used to evaluate exposure to volatile organic constituents during 
sampling, shipping and storage at the laboratory.  Trip blanks will be prepared by the analytical 
laboratory and will be shipped with the VOC vials.  Trip blanks for soil samples consist of 
methanol.  Trip blanks for a particular date of sample collection will be transported to the 
laboratory in the sample shipment container with all other VOC samples for that date.  One set of 
trip blanks will be included in each cooler containing VOC sample vials and will be analyzed for 
the same list of VOCs as the primary samples.   
 
2.4.2 Laboratory Quality Control Requirements 
 
Quality control data are necessary to determine precision and accuracy of the analyses, and to 
demonstrate the absence of interferences and contamination of glassware and reagents.  
Laboratory-generated QC will consist of blanks, replicates, standards, matrix spikes, surrogate 
spikes and blanks.  These will be prepared and analyzed at the method-required frequencies.  
Method-recommended matrix spiking solutions will be used to determine matrix effects.  
Surrogates will be added to all samples requiring gas chromatography analyses (or as specified in 
the method).  At a minimum, one method blank will be processed for every batch (up to 20 
samples) analyzed.  Blank samples will be analyzed in order to assess possible contamination 
and determine which corrective measures may be taken, if necessary. 
 
Laboratory Duplicates 
 
Replicate samples are aliquots of a single sample that are split upon arrival at the laboratory or 
prior to analysis.  Laboratory duplicates are required by methods for inorganic analyses.  Since it 
is anticipated that the concentrations of most organic parameters will be below the laboratory 
detection limits, precision data on replicate analyses will largely be derived from matrix spike 
duplicate data.  Significant differences between two replicates that are split in a controlled 
laboratory environment will result in flagging of the affected analytical results. 
 
Surrogate Analysis 
 
Surrogate spike analysis is used to determine the recovery efficiency of analytes in the sample 
preparation and analysis.  Calculated percentage recovery of the spike is used as a measure of the 
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accuracy of the total analytical method.  A surrogate spike is prepared by adding to a sample 
(before extraction) a known amount of pure compound similar to that for which the sample is 
being analyzed.  Surrogate compounds will be added to all samples that are to be analyzed for 
volatiles and semi-volatiles, including method blanks, duplicate samples, and matrix spikes using 
the compounds recommended in the respective methods.  If a recovery does not fall within these 
limits, the corrective actions described in the method will be implemented. 
 
Matrix Spike/Matrix Spike Duplicate Analysis 
 
This technique is used to determine the effect of matrix interference on analytical results.  
Aliquots of the same sample are prepared in the laboratory and each aliquot receives consistent 
treatment throughout the analytical method.  Spikes are added at concentrations specified in the 
methods.  Spike duplicates are prepared for organic analyses.  The percent difference between 
the values of the spike duplicates is taken as a measure of the precision of the analytical method.  
 
Method Blanks 
 
Method blanks will be run for all appropriate chemical analyses to verify that the procedures 
used do not introduce contaminants that affect the analytical results.  The method blank will be 
prepared by addition of all reagents to a substance of similar matrix as the sample.  This blank 
will then undergo all of the procedures required for sample preparation.  The resultant solution 
will be analyzed with the field samples prepared under identical conditions. 
 
Deviations from the established QC criteria will be noted and reanalysis, or other corrective 
action, will be instituted as appropriate for the situation. 
 
2.5 EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 
 
Equipment condition and maintenance activities will be noted in the field notebooks and may 
include: 

• Cleansing of the ionization chamber, lamp window, and any filters on a PID, FID, or 
multimeter; and, 

• Daily inspections of drilling equipment for proper and safe function. 

 
Spare and replacement parts stored in the field to minimize downtime may include: 

• Appropriately sized batteries; 

• Decontamination supplies; 

• Extra sample containers; 

• Stainless steel bowls and spatulas/spoons; 

• Calibration kit(s), battery charger, and support equipment; 

• Health and safety supplies; and, 

• Tool kit. 
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If damaged equipment is identified, it will be replaced by the same or equivalent model as soon 
as is practicable.  Field QA issues will be reported to the KEY Project Manager and QA Officer.  
Problems encountered during the program affecting quality will be reported.  The Project 
Manager/QA Officer will be responsible for initiating the corrective actions and for ensuring that 
the actions are taken in a timely manner and that the desired results are produced.   
 
During the course of the corrective actions, the field personnel will be responsible for seeing that 
field instruments are functioning properly and that work progresses satisfactorily.  Additionally, 
field personnel are responsible for the performance of routine preventative maintenance and QC 
procedures, thereby ensuring collection of valid field data. 
 
2.6 INSTRUMENT CALIBRATION AND FREQUENCY 
 
This section discusses instrument calibration procedures and frequency of calibration.  Field 
instrument calibration is discussed in Section 2.6.1.  Laboratory instrument calibration is 
discussed in Section 2.6.2. 
 
2.6.1 Field Instrument Calibration 
 
Precision and accuracy of field measurements will be maintained in two ways: 
 

• Through daily calibration of each instrument or in accordance with the manufacturer’s 
recommended procedures, if such procedures exist; and, 

• By checking the reproducibility of the measurement by obtaining and recording multiple 
readings. 

 
2.6.1.1 Equipment Requirements 
 
The following field equipment is anticipated for use during the RI, for various screening, 
monitoring, and measurement tasks: 
 

• Electronic water depth measuring devices (E-tapes) and oil-water interface probes; and, 

• PID or FID. 

 
2.6.1.2 Calibration Requirements  
 
All equipment will be calibrated daily for each day of use, more frequently if necessary, and/or 
per manufacturer’s recommendations.  Calibration information is to be recorded in the field 
notebook.  If calibration difficulties are experienced for a given piece of equipment, KEY or 
subcontractor responsible for equipment upkeep will replace the equipment with a similar, or 
equivalent model, as soon as is practicable. 
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2.6.2 Laboratory Instrument Calibration 
 
Calibration of laboratory equipment will be accomplished according to published procedures 
associated with specific methods of analysis, if any, and U.S. EPA guidance.  Records of 
calibration, repairs, or replacement will be filed and maintained by the designated laboratory 
personnel performing quality control activities.  These records will be filed at the location where 
the work is performed and will be subject to a QA audit.  For all instruments, the laboratory will 
maintain a factory-trained repair staff with in-house spare parts, or maintain service contracts 
with vendors.  
 
2.7 DATA ACQUISITION 
 
Data will be transferred electronically or by computer diskette directly from the laboratory to KEY.  Once received 
by KEY, data will be reduced and formatted in easily interpreted tables in Excel format for 
incorporation into a Graphical Data Management and Visualization System (GDMVS).  From 
this format, data will also be electronically transferred into KEY’s GDMVS and in NJ HazSite 
electronic data deliverable (EDD) format.  The data format required by KEY for production of the 
USEPA Region 2 EDD Format is provided at www.epa.gov/region02/Superfund/medd.htm and 
includes a site basemap and sampling data with locational data in decimal latitude and longitude.  The 
data format required by KEY for production of the NJ HazSite EDD is presented in SOP #05 
(included in Attachment A). 
 
2.8 DATA MANAGEMENT 
 
The analytical, survey, and geological data (electronic and hardcopy) will be managed and 
maintained by KEY.  Any requests for these data by third parties must be first approved by the 
Group.  Data management for the project has the following objectives: 
 

• Establish a controlled, functional, and efficiently operated data management system and 
accompanying procedures to manage, analyze, document, and transfer the environmental 
data that are collected and generated. 

• Maintain a usable and accurate database throughout the life of the project. 

• Support processing of specific data requests from project and Group personnel. 

• Support transfer specific data components to other parties, as appropriate. 

• To allow archiving of the data and related documentation upon closure of the project. 

 
2.8.1 Data Transmittal, Transformation, and Analysis 
 
Upon receipt of data from the analytical laboratory, KEY personnel will ensure that all data 
packages are complete.  If data packages are determined to be incomplete, the laboratory will be 
contacted and will be required to promptly provide the missing information.  KEY personnel will 
be responsible for transcribing all data, including electronically transferred data (i.e., EDDs), into 
tables suitable for data review.  After review and any necessary validation, field and laboratory 
data will be entered into the database with appropriate qualifiers. 
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KEY personnel will review Level III data to ascertain that the laboratory has provided the 
following information: 
 

• Results for all samples submitted; 

• Correct reporting units; 

• Documentation of acceptable matrix spike duplicate and surrogate recoveries; 

• Acceptable standard and preparation blank results; and, 

• Appropriate qualifiers of data for which results are reported below the applicable 
detection limit or for analytes that are also detected in method or preparation blanks. 

 
Any difficulties originating from the EDD format shall be resolved with the laboratory before the 
data are imported.  Upon importing analytical data, a random sampling will be verified against 
the associated hard copy data and a copy of the reviewed electronic data printout will be 
annotated, signed, and retained in the project file. 
 
Tables containing analytical data will be generated through queries from the database and results 
will be compared to appropriate regulatory criteria.  Geographic Information System (GIS) data 
may be used to generate boring logs, groundwater flow maps, and vertical and lateral iso-
concentration plots.  Geologic data obtained from boring logs, well construction information, and 
survey coordinates and elevations will also be entered.  The data will be reviewed for accuracy 
and completeness. 
 
2.8.2 Data Storage and Retrieval 
 
All electronic data will be maintained in the KEY database and will be accessed and managed by 
KEY.  All records will be maintained by KEY following project completion and closeout until 
directed otherwise by the Group. 
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3.0 ASSESSMENT/OVERSIGHT 

 
3.1 ASSESSMENT AND RESPONSE ACTIONS 
 
The oversight of the project activities may include a process of review and evaluation through 
systems audits, field audits, internal peer review, and laboratory oversight.  This process will 
ensure that the QAPP is adhered to, the quality of the data is adequate, and corrective actions, 
when needed, are implemented effectively and in a timely manner.   
 
3.1.1 Technical Systems Audits 
 
Systems audits performed by the Quality Assurance Officer or designee may encompass 
evaluation of QA components to ascertain their appropriate selection and application.  In 
addition, field and laboratory quality control procedures and associated documentation may be 
system audited.  These audits will be conducted if conditions that may compromise quality are 
detected, and/or if the Group requests an unscheduled audit.  The Systems Audit will consist of 
an inspection of the following procedures: 
 

• Sampling 

• Sample custody 

• Sample storage and preservation 

• Sample preparation 

• Analytical methodology 

• Data management 

• Preventive maintenance 

• Recordkeeping 

 
3.1.2 Technical Performance Audits 
 
Performance audits may be conducted periodically through the duration of the project to 
determine the accuracy and implementation of the QA/QC Plan.  As in system audits, unplanned 
audits may be implemented if requested.  Performance audits will be performed after sampling 
activities commence and the project begins to generate data.  These audits document that 
sampling, custody, and record-keeping in the field are in compliance with applicable 
requirements of the QAPP.  In addition to in-house performance audits, the laboratory will also 
participate in inter-laboratory performance evaluation studies. 
 
3.1.2.1 Field Performance Audits 
 
A QA audit may be conducted at the discretion of the Project Manager to ensure that field 
personnel comply with the RI/FFS Work Plan and applicable SOPs.  Each audit shall cover the 
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items necessary to verify proper control of the activities within the defined scope of work.  
Concerns such as equipment inspections and calibration, personnel training, decontamination, 
field screening, sample collection, sample shipping and chain-of-custody procedures, and 
document control are included in a field audit.  
 
The mobilization stage may be audited before work begins to assure that all procedures, training, 
and materials are in place to support the QA Plan.  Field activities may be audited during the 
initial stage to assure compliance with the QA Plan.  Additional audits may be required 
depending on the results of these audits.  All audits and corrective actions will be reported in 
writing to the Project Manager. 
 
3.1.2.2  Laboratory Audits 
 
New Jersey certified laboratories will be used for analysis of all Site-related constituents of 
interest (COIs) in this program.  If conditions are noted that indicate potential quality issues with 
analytical results, an audit may be conducted at the recommendation of the Quality Assurance 
Manager.  This audit shall consist of a general audit and a specific procedure audit.  A general 
audit will be an overview of the whole laboratory from sample receipt to sample disposal.  A 
specific technical audit will be a detailed in-depth review of an actual method or procedure. 
 
The findings from any audit conducted will be documented on a laboratory audit record form.  
Any issues, observations, and findings shall be discussed with the Laboratory Manager.  The 
results of the audit shall be kept on file along with any corrective action taken.  If, as a result of 
the audit, there is uncertainty as to the validity or correctness of a test result, immediate 
corrective action should be taken and the client notified in writing. 
 
3.2 CORRECTIVE ACTION PROTOCOLS 
 
Project management and staff, including field investigation teams, quality assurance auditors, 
document, sample control personnel, and laboratory groups, will monitor ongoing work 
performance in the normal course of daily responsibilities.  When a significant condition adverse 
to quality is noted at the project location or laboratory, the cause of the condition will be 
determined and corrective action taken to preclude repetition.  Condition identification, cause, 
reference documents, and corrective action planned and taken will be documented and reported 
to the Project Manager.  Implementation of correction action will be verified by documented 
follow-up action.  All project personnel have the responsibility, as part of their normal work 
duties, to promptly identify and report conditions adverse to quality, and solicit correction.  
Corrective actions may be initiated under the following (for example): 
 

• When predetermined acceptance standards are not attained (objectives for precision, 
accuracy, and completeness); 

• When procedures or data compiled are determined to be incorrect or incomplete; 

• When equipment or instrumentation is found to be malfunctioning; 

• When samples and test results cannot be traced with certainty; 
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• When quality assurance requirements have been violated; 

• When designated approvals have been circumvented; 

• As a result of system and performance audits; or, 

• As a result of a management assessment. 

 
Corrective actions shall be documented using appropriate field and laboratory forms.  All 
corrective action forms shall be entered into the project files. 
 
3.3 REPORTS TO MANAGEMENT 
 
As needed, reports will be prepared by KEY and submitted to the Group.  Quality assurance 
reports to management will consist of reports on audits, reports on correction of deficiencies 
found in audits, a final QA report on field sampling activities, and a final analytical laboratory 
QA/QC report. 
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4.0 DATA VALIDATION AND USABILITY 

 
4.1 DATA REVIEW, VALIDATION, AND VERIFICATION 
 
This section discusses data review, validation, and verification.  Field data are discussed in 
Section 4.1.1.  Laboratory data are discussed in Section 4.1.2. 
 
4.1.1 Field Data 
 
Field data will be reviewed using four different procedures: 
 

• Routine checks will be made during the processing of data, e.g., looking for potential 
transcription errors; 

• Internal consistency of a data set will be evaluated.  This step will involve plotting the 
data and testing for outliers; 

• Checks for consistency of the data set over time will be performed.  This can be 
accomplished by visually comparing data sets against gross upper limits obtained from 
historical data sets, or by testing for historical consistency; and, 

• Checks will be made for consistency with parallel data sets; i.e., data sets obtained from 
the same population (for example, from the same region of the aquifer). 

The purpose of these validation checks and tests is to identify outliers; i.e., an observation that 
does not conform to the pattern established by other observations.  Outliers may be the result of 
transcription errors or instrumentation breakdowns.  Outliers may also be manifestations of a 
greater degree of spatial or temporal variability than expected. 

After an outlier has been identified, a decision concerning its factual basis must be made.  
Obvious mistakes in data will be corrected when possible, and the correct values inserted.  If the 
correct values cannot be obtained, the data may be excluded.  An attempt will be made to explain 
the existence of the outlier.  If no plausible explanation can be found for the outlier, it may be 
excluded, but a note to that effect will be included in the report.  Also, an attempt will be made to 
determine the effect of the outlier with both inclusion and exclusion from the data set. 
 
4.1.2  Laboratory Data 
 
Prior to submitting analytical data to KEY, the laboratory must verify compliance to the method 
requirements.  The laboratory will follow their QA/QC manual, SOPs, and this QAPP for all 
sample analyses.  The laboratory will also be responsible for the oversight of the data quality for 
all analyses.  Any sample integrity issues, discrepancies with the chain-of-custody, or concerns 
with the analysis will be addressed and resolved through the laboratory QA Officer. 

All analytical data and calculations shall be reviewed by the laboratory and shall include a 
minimum of three levels of documented review, including analyst review, peer review, and 
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supervisory review.  For each level, the review process shall be documented, signed and dated by 
the reviewer.  Each step of this review process shall include the evaluation of data quality based 
on both the results of the QC data and the professional judgment of those conducting the review.  
All electronic deliverables must be checked against the hard-copy reports to ensure that the two 
versions match.   

Laboratory data deliverables as specified in N.J.A.C. 7:26E - Appendix A, shall be followed, 
specifically: 

a) New Jersey reduced laboratory data deliverables shall be submitted for all chemical 
analyses; and, 

 
b) Analytical results without all QC and raw data, as required in full and reduced 

laboratory data deliverables, may be provided for all delineation samples which 
necessitate additional delineation sampling and for all long-term groundwater 
monitoring samples; data deliverables will contain, at a minimum: 
 
• A cover page, including facility name and address, laboratory name and address, 

laboratory certification number, if applicable, date of analytical report preparation 
and signature of laboratory director; 

• A listing of all field sample identification numbers and corresponding laboratory 
sample identification numbers; 

• A listing of all analytical methods used; 

• The method detection limit and practical quantitation level for each analyte for each 
sample analysis; 

• All sample results including date of analysis; 

• All method blank results; and, 

• All chain of custody documentation. 

 
4.2 VALIDATION AND VERIFICATION METHODS 
 
Third party data validation is not considered necessary for the purposes of the RI/FFS Work Plan 
which will not include any crucial risk assessment associated decisions.  Nonetheless, in the 
event that validation is deemed necessary, it will be completed in accordance with and the 
USEPA Region 2 Quality Assurance SOPs for data validation (Region 2 SOPs are available at: 
http://www.epa.gov/region02/qa/documents.htm). 
As required, these guidance documents will be used in conjunction with the laboratory SOPs for 
the respective analytical methods.  Professional judgment will be exercised throughout the 
validation effort, particularly for situations that are not addressed or clearly specified in the SOPs 
or in the guidance documents. 
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4.3 RECONCILIATION WITH DATA QUALITY OBJECTIVES 
 
Results from review/validation of field activities and analytical data will be integrated to allow a 
final reconciliation of achieved data quality with the stated DQOs. 
 
Accuracy, precision, and completeness will be evaluated in accordance with the formulas 
provided in this document.  Representativeness will be evaluated based on the implementation of 
the field sampling program and analytical program with attention paid to evidence of non-
homogeneity of samples.  Reporting limits will be compared to applicable criteria to evaluate 
whether adequate sensitivity was achieved.  Sampling and analysis methods and results will be 
reviewed against historical data or data from other related locations to determine comparability. 
 
4.3.1 Data Quality Assessment 
 
The KEY QA Officer will identify any areas of concern where objectives were not met and 
evaluate the impact of these upon the intended uses of the data.  Specific samples or analytes for 
which the uncertainty exceeds program or project-specific objectives will be identified so that 
the Group may make informed decisions on the potential impact to the overall program. 
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TABLE 



Sample
Location Analytical Parameter(2) No. of

Samples
Field Duplicates Rinsate Blanks MS MSD

Method

Reference(3)  Bottle Type 
Required Sample 

Volume(4) Preservation Holding Time

  D-14 through D-22
  VC-1 through VC-5 TCL VOCs 14(5) 1 2 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-22
  VC-1 through VC-5 TCL SVOCs 14(5) 1 2 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5 TCL PCBs 14(5) 1 2 1 1 SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-22
  VC-1 through VC-5 PCDD/PCDF 14(5) 1 2 1 1 SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-22
  VC-1 through VC-5

TAL Metals
(includes total Cr) 14(5) 1 2 1 1 SW846 6000

and 7000 series Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  D-14 through D-22
  VC-1 through VC-5 Hexavalent Chromium 14(5) 1 2 1 1 SW846 7199(11) Plastic or glass 100 grams 4oC

28 days for soil matrix; 24 hours for aqueous 
matrix

  D-14 through D-22
  VC-1 through VC-5 Hydronium Ion (pH) 14(5) 1 2 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-22
  VC-1 through VC-5 Oxidation-Reduction Potential 14(5) 1 2 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

  D-14 through D-27
  VC-1 through VC-5 TCL VOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs TBD(6)

[max = 19]
1(7) 1(7) 1(7) 1(7) SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

  D-14 through D-27
  VC-1 through VC-5 TCL VOCs 19(9) 1 1 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs 19(9) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 TCL PCBs TBD(8)

[max = 10]
-- -- -- -- SW846 8082 Glass 4 ounces 4oC 7 days to extraction/40 days to analysis.

  D-14 through D-27
  VC-1 through VC-5 PCDD/PCDF TBD(8)

[max = 10]
-- -- -- -- SW846 8290 4-oz glass 25 mg 4oC 1 year

VARVED CLAY SUBSURFACE SOIL SAMPLES
  D-14 through D-27
  VC-1 through VC-5 TCL VOCs 19+19(10) 1 1 1 1 SW846 5035A

SW846 8260B Glass EncoreTM (3) or TerraCor 
Kits

1 x 5 ml methanol; 2 x 5 ml 
sodium bisulfate; 1 x 5 ml 

14 days from collection if field preserved.  
Preservation within 48 hours if lab preserved.

  D-14 through D-27
  VC-1 through VC-5 TCL SVOCs 19+19(10) 1 1 1 1 SW846 8270C Glass 100 grams 4oC 7 days to extraction/40 days to analysis.

  VC-1 through VC-5 TAL Metals
(includes total Cr) 5+5(10) 1 1 1 1 SW846 6000

and 7000 series Glass 100 grams 4oC 28 days for Hg; 6 months for other metals

  VC-1 through VC-5 Hexavalent Chromium 5+5(10) 1 1 1 1 SW846 7199(11) Plastic or glass 100 grams 4oC
28 days for soil matrix; 24 hours for aqueous 
matrix

  VC-1 through VC-5 Hydronium Ion (pH) 5+5(10) 1 1 1 1 SW846 9045C Glass 4 ounces 4oC As soon as possible after sample receipt

  VC-1 through VC-5 Oxidation-Reduction Potential 5+5(10) 1 1 1 1 ASTM D1498 Glass 4 ounces 4oC As soon as possible after sample receipt

1.     Quality assurance samples to be obtained at a frequency of 1 per 20 samples with the exception of equipment blanks (rinsate samples).  Rinsate samples to be collected at a frequency of 1 per 10 samples.
2.     Abbreviations for analyses are as follows: TCL - Target Compound List VOCs - Volatile Organic Compounds (including all 3 trichlorobenzene isomers) PCBs - Polychlorinated Biphenyls as Aroclors

TAL - Target Analyte List SVOCs - Semivolatile Organic Compounds PCDD/PCDF - Polychlorinated-dibenzo-p-dioxins and Polychlorinated-dibenzo-p-furans
3.     Abbreviations for analytical methods are as followsSW846 - Environmental Protection Agency methods per Test Methods for Evaluating Solid Waste - Physical/Chemical Methods - SW846 (3rd Ed)  (as revised and updated)

ASTM - American Society for Testing and Materials.
4.     Precleaned and preveserved sample bottles to be provided by the laboratory.  Sample volumes to be minimized as possible based on minimum laboratory volume requirements.
5.     Surface soil samples will not be obtained on the adjacent Seaboard site given that processed dredge material has been placed.  Surface soil samples will be obtained from all DNAPL (D) and Varved Clay (VC) borings on the SCCC Site.
6.     The number of samples to be collected from the fill or meadow mat is to be determined based on field observations.  One such sample will be obtained from each of the 19 borings if field observations indicate that either residual or free-phase DNAPL is present.  The DNAPL Ranking System   

 as defined in the Field Sampling Plan will be the basis to determine if a fill/meadow mat sample is to be obtained.  If the sample is assigned a DNAPL ranking of 2 (residual DNAPL) or 3 (free phase DNAPL) a sample will be obtained for analysis.  The most highly impacted material encountered in the 
 fill or meadow mat will be sampled from each boring where residual or free phase DNAPL is encountered.  Samples will be obtained as discrete grab samples of sufficient volume to satistfy aliquot requirements for analytical purposes.

7.     In the event that no fill or meadow mat samples are obtained as the result of the absence of any residual or free phase DNAPL in the horizons of interest, the associated QA/QC samples will be unnecessary.
8.     Selected subsurface soil samples from DNAPL impacted material will be analyzed for PCBs and PCDD/PCDF in addition to VOC and SVOC analysis.  A maximum of 10 such samples will be obtained from the fill/meadow mat and the deep sand across both the DNAPL (D) and Varved Clay (VC) borings. 

 The first 10 such samples encountered will be subjected to the PCB and PCDD/PCDF analysis.
9.     One subsurface soil sample will be obtained from the deep sand for each of the DNAPL (D) and Varved Clay (VC) borings.  The sample will be obtained from the most highly DNAPL-impacted zone if DNAPL is present, or from the base of the deep sand if DNAPL is not present.  If a DNAPL-impacted

 zone is present, a discrete grab sample of sufficient volume to satisfy aliquot requirements for analytical purposes will be obtained.
10.   Organic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (19 samples total) and, if DNAPL is present in the deep sand, up to 19 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis  

 if needed). Inorganic analysis samples for varved clay investigation consist of a sample from the upper horizon (1 foot) of the varved clay (5 samples total) and 5 additional samples obtained approximately 5 feet below the initial samples (to be held in the laboratory for analysis if needed).
11.   Hexavalent chromium analysis to be completed pursuant to SW-846 Method 7199 subject to the additional pH/ORP measurement requirements for determination of oxidizing or reducing conditions and hexavalent chromium spiking requirements stipulated by the NJDEP.

Analytical Requirements SummaryMatrix Sample Summary

SURFACE SOIL SAMPLES

FILL/MEADOW MAT SUBSURFACE SOIL SAMPLES

DEEP SAND SUBSURFACE SOIL SAMPLES

TABLE 1

ANALYTICAL METHODS AND DETAILS
SCCC SITE REMEDIAL INVESTIGATION

KEARNY, NEW JERSEY

QA Sample Frequency(1)
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05 - GIS ELECTRONIC DATA DELIVERABLES 
 

1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) specifies the formatting requirements for the 
submission of electronic laboratory analytical data.  
 
Attachment 1 presents the file layout structure for the “Labdata.dbf” file as utilized by 
GIS/Key’s™ Winbuild module.  The file may be submitted as a dBase (.dbf), text (.txt), or Excel 
(.xls) file. 
 
Files should be submitted initially via e-mail, with a CD of the deliverable mailed to Key 
Environmental, Inc.’s Pittsburgh office. 
 
If laboratory personnel have any questions regarding this format, they should direct their 
inquiries to Key Environmental, Inc.’s GIS coordinator.  A template of the labdata.dbf format is 
available upon request from Key Environmental, Inc. 
 
1.1 
 

Referenced SOPs 

None 
 
1.2 
 

Definitions 

(Reserved) 
 
2.0 REQUIRED MATERIALS 
 
All work is to be conducted using KEY’s network. 
 
3.0 METHODOLOGIES 
 
(Reserved) 
 
4.0 QUALITY ASSURANCE/QUALITY CONTROL 
 
When the data are received, the complete files are reviewed, including the results of the quality 
control samples and field duplicates.  This step ensures that the data meet the project 
specifications with respect to accuracy and completeness.  
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5.0 DOCUMENTATION AND RECORD KEEPING 
 
All data are retained in electronic format and in hard copy.  Original data CDs are kept in the file 
to support any regulatory questions about the original data.  Data are formatted into tables per the 
project manager’s specific requirements, e.g., organized by chemical, medium, date, or other 
criteria to support discussion of the nature and extent of impacts or the development of risk 
assessments, remedial actions, etc.  Comparison to remedial action or regulatory requirements 
can also be performed by the data manager or project personnel. 
 
6.0 REFERENCES 
 
(Reserved) 
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ATTACHMENT 1 
SOP 05 – GIS ELECTRONIC DATA DELIVERABLES 

FILE LAYOUT 

Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

user X * L SITE_ID C 15  

Well or sampling location as labeled on the GIS\Key Map. An entry in 
SITE_ID is required for all Primary results, duplicates, and splits. Spike 
results may be associated with samples from another location, and 
therefore SITE_ID is not required although recommended if 
appropriate. The import routine requires all sites to be in the project 
database. 

user X * L SP_ID C 7  

Sample Period (EVENT_ID) is used to group QA/QC data to within the 
data range of the sample period. An entry in the EVENT_ID field is 
required for Blanks, Control Samples and Spikes. The import routine 
requires the EVENT_ID to be defined in the project database. 

lab X  SAMP_TYPE C 1  
Sample types are <W>ater, <S>oil, Sediment, Solid. Others sample 
types can be added, but these are not supported by GIS\Key. The import 
routine requires < W, S> entry. 

lab X L RES_CODE C 4  

Preliminary code used to determine the type of chemical result. See 
notes at end of table for details of valid entries. RES_CODE is used by 
the GIS/Build routine to derive the GIS\Key RES_TYPE and 
RES_CLASS fields. Initially assigned by the lab and modified as 
required by the user to reflect sample status not known by the lab. 

GIS internal  RES_CLASS C 1  

Assigned by GIS/Build from the RES_CODE field, this code refers to 
the type of result received from the lab.  Allowable RES_CLASS 
entries are <P>rimary/duplicate/split|<C>ontrol sample|<B>lank 
sample| and <S>pike sample. 

GIS internal L RES_TYPE C 3  

Assigned by GIS/Build from the RES_CODE field, this code works in 
conjunction with RES_CLASS to describe the type of result. It consists 
of a one character code, a test sequence number, and a result 
occurrence. 

lab   RES_COLUM
N C 1  

The column number of a multiple column test. RES_COLUMN should 
= 0 for the result set of record of a record. This corresponds to a 
RES_CODE result set occurrence = 0  for the result set of record. For 
other result sets, the column number of the test should be given. Used 
primarily for IRPIMS reporting. 

lab X* L RES_ORIG C 3  

Points to the originating result of a result set of record in a multiple 
column or dilution test. A result set of the record may be a combination 
of one or more column/dilution tests. The RES_ORIG points to the 
result in the test run from which the result of the record came and 
should equal the last 3 characters of the RES_CODE for that result. 
Used primarily for IRPIMS reporting. 

lab X*  SURROG_FLG L 1  The field is set to AT@ for a surrogate result and AF@ for all other result 
types. 

user X L SAMP_ID C 15  SAMP_ID is the unique identifier provided to the laboratory on the 
sample bottle.  
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Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

user  L SAMP_ID2 C 15  SAMP_ID2 is used ONLY for Field Spike Duplicates or for Blind 
Control Sample Duplicates. 

user X *  SAMP_DATE D 8  Date sample was collected (mm/dd/yy format). Required for all results 
except blanks, spikes and control samples. 

lab/user X *  SAMP_TIME C 5  

Time sample was collected (##:## 24hr format). Required for all 
primary, duplicate, split and surrogate results but not required for blank, 
spike, and control sample results. If not required and not specified, the 
import routine enters a default of 00:00. 

user X *  SAMP_DEPTH N 8  

Depth below ground surface in meters (metric) or feet (American) at 
which sample was collected. Required for SAMP_TYPE = <S>, 
Recommended for SAMP_TYPE = <W>. Depths above ground surface 
are assigned a negative number. Note that primary key in American 
version is based on depth measurements to a hundredth of a foot only. 

user   S_DEPTH N 8 3 Depth below ground surface in feet to the top of the sample interval 
range. 

user   E_DEPTH N 8 3 Depth below ground surface in feet to the bottom of the sample interval 
range. 

user X * L CASE_ID C 5  

Case and blank Ids or case and QA/QC IDs are used to associate 
primary results with quality control results. CASE_ID is a required 
entry for quality control data and should be entered for primary results 
if quality control data is being entered. For small projects, many 
GIS\Key users use sampling event as CASE_ID. IRPIMS projects 
should enter the IRPIMS site in the CASE_ID. 

lab/user X* L SDG_ID C 25  
SDG or sample delivery group ID. This field (in combination with 
CASE_ID)  is used to associate rinsate blank results with primary 
results. Required for rinsate blanks. 

lab X* L QAQC_ID C 25  

QA/QC Batch ID's are normally assigned only by labs. This field is 
used to associate laboratory quality control results (i.e. method blanks, 
lab blanks, matrix spikes, control samples) with primary results. 
QAQC_ID entries must uniquely identify each batch of samples 
analyzed by the laboratory and may not be repeated. Required for 
method blanks. 

lab/ user X* L BLANK_ID C 25  
Field Blank identifier. BLANK_ID is used in combination with 
CASE_ID to associate field blank results with primary results. Required 
for field blanks. 

user X L TCL_ID C 10  

TCL ID, or Template Constituent List is required for all results. A TCL 
is a data entry template which groups sample results into logical sets. 
The user defines a TCL to include a lab code (LAB_ID) and optionally 
a test method (METHOD_ID) and a list of chemicals with reporting 
limits. GIS/Build can automatically assign a TCL, if METHOD_ID and 
LAB_ID are provided. 

GIS/ 
user X  TCL_TYPE C 1  

TCL Type. Used to differentiate lists of chemicals having the same test 
method and lab. GIS/Build assigns the GIS/Key default value to this 
field if it is left blank. 
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Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

lab/user  L METHOD_ID C 10  Test Method identification. The import routine will generate error 
messages if the METHOD_ID is not in the GIS\Key database. 

lab X* L EXTRACTION C 6  Extraction method code. The import routine requires definition of 
entries in the GIS/Key database. 

user  L LAB_ID C 5  
Lab ID code. The Import routine requires codes to be defined in 
GIS\Key database. Lab ID codes must be incorporated into the 
definition of a TCL_ID. 

GIS internal R SEQ_NUM C 3  

Used to order the compounds in a TCL (SEQ_NUM=1 for the first 
compound on a TCL). When editing results after data import, the 
sequence number controls the order in which the results are viewed. 
GIS/Build assigns a SEQ_NUM based on the SEQ_NUM of the 
chemicals defined in the TCL. If a TCL definition is not found in the 
project, the SEQ_NUM assignment is based on the order within the 
TCL in LABDATA.dbf. 

user X * L SPLIT_ID C 10  

SPLIT_ID records the TCL_ID of the first split sample of the primary 
sample. This field is left blank unless the record is for a primary result 
and a split sample was analyzed. A split sample result entered as a 
separate record will be orphaned unless this field is filled in for the 
primary result record. 

user X * L SPLIT_ID2 C 10  

SPLIT_ID2 records the TCL_ID of the second split sample of the 
primary sample. This field is left blank unless the record is for a 
primary result and a second split sample was analyzed. The second split 
result, entered as a separate record, will be orphaned unless this field is 
filled in for the primary result record. 

lab X* L LSAMP_ID C 15  Lab sample ID. 

lab  L LSAMP_ID2 C 15  ab sample ID of duplicates, entered by the lab for known-control 
sample duplicates and lab spike duplicates. 

lab X * R LAB_CAS_ID C 11  

CAS Registry number assigned by the Lab for the constituent. Either a 
LAB_CAS_ID or a LAB_CHEM must be included with each record. 
The import routine requires any LAB_CAS_ID to match a CAS_NUM 
in GIS\Key COMPOUND.DBF. 

GIS internal R CAS_NUM C 11  
CAS number from the GIS\Key compound.dbf. This is internally 
assigned based on a match with LAB_CHEM or LAB_CAS_ID, with 
preference given to LAB_CAS_ID 

lab X * L LAB_CHEM C 40  
Constituent name from lab. Either a LAB_CAS_ID or a LAB_CHEM 
must be included with each result. If LAB_CHEM is used, then it must 
match a GIS\Key COMPOUND.DBF alias. 

GIS internal L NAME C 40  

Constituent name assigned by comparing LAB_CHEM to 
COMPOUND.DBF. If LAB_CAS_ID is used without a matching 
LAB_CHEM, NAME is assigned based on alias 0 in GIS\Key 
Database. 

GIS internal R ALIAS_NUM C 2  Alias numbers are internally assigned by comparing LAB_CAS_ID and 
LAB_CHEM to COMPOUND.DBF. 
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Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

lab X * L CONC C 11  

Utilized to store constituent concentrations for primary results, 
duplicates, splits & blanks and concentrations added to spikes and 
control samples. The field is left blank for surrogates. Warning code 
generated when CONC and LIMIT1 are both left blank for primary 
results, duplicates, splits and blanks. Stored as a character string to 
preserve significant figures. May be expressed in scientific notation 
(e.g. 1.3E03). All entries must be numeric with the exception of AE@ 
(i.e. scientific notation), A+@, or a A+/-@. A A+@ after concentration 
amount means greater than while a concentration followed by A+/-@ 
and a number expresses an uncertainty factor. 

lab X * L LIMIT1 C 10  

Detection Limit 1 for a sample result. Stored as a character string to 
preserve the significant figures. May be expressed in scientific notation 
(e.g. 1.3E03). Required for primary results, duplicates, splits & blanks 
if CONC is blank. Left blank for control samples, matrix spikes and 
surrogates. All entries must be numeric with the exception of AE@ (i.e. 
scientific notation) or A?@. A A?@ means that the detection limit is 
unknown. The entered detection limit should reflect dilution. Generally, 
LIMIT1 refers to the method detection limit. However, GIS\Key places 
no restrictions on the use of this field. 

lab X * L DL_FLAG C 2  

Place a {<} in this field if the result is non-detect, otherwise leave it 
blank. Required for primary results, duplicates, splits and blanks. The 
field is left blank for control samples, matrix spikes and surrogates. For 
IRPIMS files, DL_FLAG corresponds to the PARVQ field. DL_FLAG 
corresponds to RF_FLAG on the data entry screen. 

lab X * L UNITS C 5  
Reported units of concentration. GIS\Key can automatically convert 
concentrations in mg/l, mg/kg, ug/l, ug/kg, ppm, ppb, and %. Other 
units are allowed but will generate warning codes. 

lab  L LIMIT2 C 10  

Practical quantitation limit for a blank or primary sample result. Format 
limitations for LIMIT2 are the same as described for LIMIT1. The 
entered quantitation limit should reflect dilution. GIS\Key places no 
restrictions on the use of this field. 

lab  L INSTRUMENT C 20  Identifying number or name of laboratory equipment used to perform 
the analysis. Used primarily for Air Force reporting. 

lab  L CALIBRATE C 20  Calibration reference number for the test. Used primarily for Air Force 
reporting. 

GIS internal  SPIKE_DUP L 1  Flag indicating a spike control sample duplicate record. Information is 
combined in the same record as the spike or control sample. 

lab/ user  L TEST_ORIG C 3  Used for spikes to identify the res_code of the sample that was spiked. 

lab   S_CONC C 11  Spike Concentration 

lab X *  RECOVER N 3  

Constituent Recovery in %. Required for spike, surrogate, and control 
sample results. The field is left blank for primary samples, duplicates, 
splits and blanks. Supplied by  the Lab for surrogates, lab matrix spikes 
and known control samples. 
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Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

lab X *  D_RECOVER N 3  

Duplicate constituent recovery in %. Required for spike and control 
sample duplicates results. The field is left blank for primary sample, 
duplicates, splits, blanks, and surrogates. Supplied by the Lab for lab 
matrix spikes and known control samples. 

lab/user  L T_CONC C 11  Target concentration for spikes (i.e. calculated total of concentration in 
sample plus concentration spiked).  

lab  L R_CONC C 11  
Measured concentration in control samples and spiked samples. 
Supplied by the Lab for lab matrix spikes, field matrix spikes, blind 
control samples and known control samples. 

lab  L D_CONC C 11  
Measured concentration in duplicate control samples and spiked 
samples. Supplied by the Lab for lab matrix spikes, field matrix spikes, 
blind control samples, and known control samples. 

lab   RPD N 3  
Relative Percent Difference (RPD).   Supplied by the Lab for matrix 
spike and control samples that are run in duplicate. When RES_CODEs 
DL#/DF#/DB#/DK# are used, the RPD is entered with these records. 

lab   B_RECOVER N 3  Lower percent recovery goal for surrogates, spikes, and control samples 
and spikes reported by the Laboratory. 

lab   E_RECOVER N 3  Upper percent recovery goal for surrogates, spikes, and control samples 
reported by the Laboratory. 

lab   MAX_RPD N 3  Maximum relative percent difference goal for control samples and 
spikes reported by the Laboratory. 

lab/user X  PF_CODE C 1  

Preparation Fraction Code: The import routine requires the preparation 
fraction to be specified and to match a user-defined code in GIS\Key 
database, standard codes include AT@ (total), AD@ (dissolved fraction), 
AA@: Acid Rain Extraction, AC@ TCLP Extraction, AE@ EPTOX 
Extraction, AS@: California Wet Extraction, AW@: Deionized Water 
Extraction. 

lab   CR_C C 1  CLP data concentration AC@ column. The import routine requires entry 
to match a code defined in GIS\Key Database. 

lab  L CR_M C 2  CLP data method AM@ column. The import routine requires entry to 
match a code defined in GIS\Key Database. 

lab  L CR_Q C 3  CLP data qualifier AQ@ column. The import routine requires entry(s) to 
match 1 character code(s) defined in the GIS\Key Database. 

user  L ER_Q C 3  Expert review data qualifier. The import routine requires entry(s) to 
match 1 character code(s) defined in the GIS\Key Database. 

user  L ER_R1 C 2  Expert review reason 1 AR1@ code. The import routine requires entry to 
match a defined code in GIS\Key Database. 

user  L ER_R2 C 2  Expert review reason 2 AR2@ code. The import routine requires entry to 
match a defined code in GIS\Key Database. 

user  L ER_R3 C 2  
Expert review reason 3 AR3@ code. The suggested use of this field is to 
track updates. The import routine requires entry to match a defined 
code in GIS\Key Database. 
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Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

user   FILTERED C 1  Was sample field filtered, <Y>es or <N>o. It is the user's responsibility 
to ensure that preparation fraction codes reflect field filtering status. 

user   PRESERVED C 1  
Sample preservation code, AH@ = HCI, AN@ = HNO3, AS@ = H2S04, 
AU@ = unknown, A@ = none, and AO@ = other sample preservation 

 
user   ICED C 1  Field preservation Code, AY@ = stored/shipped on ice, AN@ = 

stored/shipped at ambient temperature. 

lab * L CUSTODY C 25  Chain of custody ID. Used to associate travel blanks with primary 
samples. Required for travel blanks. 

lab *  DILUTION N 7 2 
Dilution factor for sample run ranging from 0.01 to 9999.   A required 
field for all primary results, duplicates, splits and blank results. The 
field is left blank for all other results. 

GIS/use
r X*  PROG_TYPE C 1  

Program codes are required for all results. The import routine requires 
codes to be defined in GIS\Key Database. Program codes must be 
identical for all chemical results for a particular TCL. GIS/Build 
assigns the GIS/Key default value to this field if it is left blank. 

lab   RECEIVED D 8  Date sample was received by the Lab (mm/dd/yy format). 

lab   REC_TIME C 5  Time sample was received by the Lab (##:## 24hr format). 

lab   PREPARED D 8  Date sample was prepared or extracted by the Lab (mm/dd/yy format ). 

lab   PREP_TIME C 5  Time sample was prepared or extracted by the Lab (##:## 24hr format). 

lab   TESTED D 8  Date sample was analyzed by the Lab (mm/dd/yy format for American 
Version). 

lab   TEST_TIME C 5  Time sample was analyzed by the Lab (##:## 24hr format). 

lab   REPORTED D 8  Date sample was reported by the Lab (mm/dd/yy format for American 
Version). 

lab   APPROVED D 8  Date sample was result approved by the Lab (mm/dd/yy format for 
American Version). 

lab/ user  L LOT_NUMBE
R C 4  IRPIMS lot control number (LOTCTLNUM) used to associate primary 

samples with QC. 

lab/ user  L SA_CODE C 3  IRPIMS sample type code (SA_CODE) used to identify the type of 
sample collected. 

lab/ user  L MATRIX C 2  IRPIMS sampling matrix code. 

lab/ user   BASIS C 1  Used to indicate whether results are reported on a (W)et or (D)ry basis. 
Required for soil results. 

lab/ user   MOISTURE N 4 1 Percent moisture of a soil sample. 

GIS internal L EXC_CODE C 30  
Exception codes are generated by the import routine to alert the user to 
problems in the LABDATA.DBF file which must be addressed before 
the data can be appended to the project database. 

GIS internal L WARN_CODE C 20  

Warning codes are generated by the import routine to alert the user to 
possible problems in LABDATA.DBF file. Warning codes do not 
prevent user from appending LABDATA.DBF file to the project 
database. 



SOP 05 Revision: 1 
Title:  GIS Electronic Data Deliverables Date: June 2012 
Key Environmental, Inc. Page 9 of 10 
 

 

Remark Required Justify Field Name 
10 Character Type Len Dec Notes 

(Default parameters) 

GIS internal  BUILD_FLAG C 1  Internal flag used during the GIS\Build process. 

lab/ user  L NOTE C 20  Lab/user notes for samples (i.e. placed in CSAMPLE.DBF). May be 
expanded to 50 characters. 

lab/user  L TEST_NOTE C 20  Lab/user notes for tests (i.e. placed in CTEST.DBF).   May be 
expanded to 50 characters. 

Notes: 

RES CODES:     EXCEPTION CODES
PP0<1-9>  Primary Results   AN = No entry in ALIAS_NUM 

: (an exc_code indicates bad or missing data) 

PD[1-9]<1-9> Duplicate    BI= No entry in BLANK_ID (for a field blank) 
PS[1-2]<1-9> Split    CI= No entry in CASE_ID 
BF[1-9]<1-9> Field Blanks   CN= Cas Number is not found in COMPOUND.DBF 
BL[1-9]<1-9> Lab Blanks   CU= No entry in CUSTODY (for a trip blank) 
BM[1-9]<1-9> Method Blanks   DI= DILUTION < = 0 
BR[1-9]<1-9> Rinsate Blanks   DP= Sample depth precision > 2 (not allowed for American or unspecified project) 
BT[1-9]<1-9> Travel Blanks   DR= Duplicate record 

  CB[1-9]<1-9> Blind Control Sample HT= Holding times out of sequence (SAMP_DATE, RECEIVED, PREPARED,                
TESTED and REPORTED) 

CK[1-9]<1-9> Known Control Sample  LB= No entry in LAB_ID 
SL[1-9]<1-9> Lab Spike    PF= Invalid in PF_CODE 
SF[1-9]<1-9> Field Spike   PS= No primary sample for duplicate or split 
DL[1-9]<1-9> Duplicate Lab Spike   PT =  Invalid in PROG_TYPE 
DF[1-9]<1-9> Duplicate Field Spike   QC =  No entry in QAQC_ID (for a lab blank, method blank, spike or control sample) 
DB[1-9]<1-9> Duplicate Blind Control Sample  RC= Invalid RES_CODE 
DK[1-9]<1-9> Duplicate Known Control Sample SD= No entry in SAMP_DATE 
Numbers in [] denote test sequence numbers   SG= No entry in SDG_ID (for a rinsate blank) 
Numbers in <> denote result set occurrence   SI= No entry in SITE_ID 

SP= No entry in SP_ID(event) or 3rd character of id is not a =-= 
* = Conditionally Required    SK= No spike duplicate match or invalid spike dup fields 

ST= Invalid SAMP_TYPE 
TC= No entry in TCL_ID 
TM= SAMP_TIME format invalid 

WARNING CODES
BA = BASIS should  be =W=et or =D=ry for soil results 

: 

CI = No entry in case id for a primary sample 
DL = No detection limit and no conc  
DP = Sample Depth = 0 or not within range of  S_DEPTH & E_DEPTH 
PF = PF_CODE not defined in project    
PS = No primary sample for duplicate or split    
PT = PROG_TYPE not defined in project    
SD = No entry in sample date for a rinsate or field blank    
RE = B_RECOVER > E_RECOVER 
TM = Invalid TEST_TIME for rinsate or lab blank 
TT = TCL_TYPE not defined in project 
U = No entry in UNITS 
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Notes (continued)
 

: 

DUPLICATE RECORD KEY FOR PRIMARIES, DUPLICATES AND SPLITS (RES_CODE = PP0#, PD##, PS##): 
SAMP_TYPE + SITE_ID + SAMP_DATE + SAMP_TIME(water) or SAMP_DEPTH(soil) + RES_CODE + TCL_ID + PF_CODE + 
CAS_NUM 

Index file = EXPRI.IDX  TO use in FOXPRO enter: USE EXCDATA INDEX EXCPRI 
DUPLICATE RECORD KEY FOR BLANKS (RES_CODE = BR##, BM##, BT##, BF##): 
SAMP_TYPE + CASE_ID + BLANK_ID + RES_CODE + TCL_ID + PF_CODE + CAS_NUM 

Index file = EXCQC.IDX  TO use in FOXPRO enter: USE EXCDATA INDEX EXCQC 
DUPLICATE RECORD KEY FOR SPIKES AND CONTROL SAMPLES (RES_CODE = SF##, SL##, CB##, CK##): 
SAMP_TYPE + CASE_ID + QAQC_ID + RES_CODE + TCL_ID + PF_CODE + CAS_NUM 

Index file = EXCQC.IDX 
 
ASSIGNING RES_CODE SEQUENCE NUMBERS [1-9]: 
The test sequence number refers to a sample sequence used to differentiate test results that otherwise have the same primary key. For example, a 
test sequence number of 2 for a duplicate sample would mean that the result set is for the second of 2 duplicate samples originating from the same 
primary sample. A test sequence number of 2 for a method blank would mean that 2 method blanks were run for the same batch (QAQC_ID). 
Note that matrix spikes and control samples and their duplicates should always have matching test sequence numbers. 
 
ASSIGNING RES_CODE RESULT SET OCCURRENCES <1-9>: 
The result set occurrence is used to differentiate multiple column or dilution runs of the same sample and test method that otherwise have the 
same primary key. Occurrence = 1 is the set of record and the set used for reporting and graphics. 
 
ASSIGNING RES_ORIG CODES 
RES_ORIG codes are equal to the last three characters of RES_CODES for all results except when multiple column/dilution runs are being 
reported and the result being reported is for the combined Abest estimate@ result. In this case, the RES_ORIG code equals the last three characters 
of the RES_CODE of the originating column/dilution run. 
 
ADDITIONAL GUIDANCE FOR FIELD/LAB MATRIX SPIKE DUPLICATES AND BLIND/KNOWN CONTROL SAMPLE DUPLICATES: 
Field/lab matrix spike duplicate and blind/known control sample duplicate concentrations are always entered in the D_CONC field, with 
recoveries in the D_RECOVER field. Spike and control sample duplicates may be entered as individual records using RES_CODEs DL##, DF##, 
DB##, DK##, or can be combined with the record storing the original spike or control sample when using RES_CODEs SL##, SF##, CB##, 
CK##. 
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1.0 INTRODUCTION 
 
Key Environmental, Inc. (KEY) has prepared this Operation, Maintenance and Monitoring 
(OM&M) Plan on behalf of the Cooperating Parties Group (“Group”) for the Standard Chlorine 
Chemical Co., Inc. (SCCC) Site located in Kearny, New Jersey (Figure 1).  This OM&M Plan 
was prepared at the request of the United States Environmental Protection Agency (USEPA) as 
part of the January 8, 2013 meeting with representatives from the Group and KEY.  This OM&M 
Plan is a supplement to the Remedial Investigation/Focused Feasibility Study (RI/FFS) Work 
Plan required by the Administrative Settlement Agreement and Order on Consent (AOC) 
between the USEPA and the Group.  OM&M activities included with this Plan consist of the 
following tasks. 
 
Site inspections and monitoring activities include the following: 
 

 Steel sheet pile (SSP) wall inspections; 
 SSP wall cathodic protection system inspections; 
 Consolidation Area (CA) cover system inspections;   
 Interim Remedial Measure (IRM) cover systems inspections; 
 Groundwater potentiometric surface elevation monitoring; 
 Dense non-aqueous phase liquid (DNAPL) thickness gauging;  
 Hydraulic Control Treatment System (HCTS) influent and effluent monitoring; 
 Stormwater management, erosion and sediment (E&S) control, and permanent vegetation 

inspections; 
 Slurry wall working platform inspections; and, 
 Site security and access inspections. 

 
Potential Site maintenance (as needed based on the results of the inspections) could include the 
repairs for the following components: 
 

 SSP wall; 
 CA cover; 
 IRM cover systems;  
 Monitoring wells and piezometers; 
 Stormwater/E&S control features and vegetation; 
 Slurry wall platform; and, 
 Site security/access features. 

 
Operation and maintenance (O&M) activities associated with this OM&M Plan include: 
 

 Hydraulic control wells;  
 DNAPL recovery wells; and, 
 The SSP wall cathodic protection system. 
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Details related to the routine HCTS system operation and equipment information are included in 
an HCTS O&M Plan that is maintained at the facility by the System Operations Contractor.  The 
HCTS O&M Plan was provided to EPA and NJDEP in January 2011.  Additionally, for the 
freshwater wetlands restoration area, maintenance activities refer to the applicable freshwater 
wetlands information provided in the Shoreline Restoration and Tidal Emergent Wetland 
Mitigation Plan, dated April 28, 2010.  The Interim Response Action Work Plan Post-
Construction Site O&M Plan includes additional monitoring requirements.  The list of 
supplemental OM&M-related documents is provided in Section 6.0. 
 
This OM&M Plan will be revised/updated periodically (if needed) based on future Site 
conditions.  The health and safety protocol for OM&M field activities is provided in the Health 
and Safety Plan (HASP) provided as Appendix A to the RI/FFS Work Plan.  The HASP will be 
updated as needed to reflect potential Site activities.  If Contractors are retained for Site 
construction, then activity-specific HASPs will be prepared by the Contractor. 
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2.0 INSPECTIONS AND MONITORING 
 
A summary of routine inspection and monitoring activities are included in this section. 
 
Information regarding the inspection and monitoring frequencies is provided in Section 2.11.1. 
 
2.1 SSP WALL INSPECTIONS 
 
The SSP wall (as shown on Figure 2) integrity and associated appurtenance inspections include 
the following items: 

 
 Alignment; 
 Corrosion; 
 Settlement; 
 Backfill condition; 
 Sheet interlock;  
 Holes/dents/cracks; and, 
 Condition of welds. 

 
2.2 SSP WALL CATHODIC PROTECTION SYSTEM INSPECTIONS 
 
The cathodic protection system inspections include: 

 
 Rectifiers performance and condition; and, 
 Anode well performance and integrity. 

 
2.3 CA COVER INSPECTIONS 
 
The SCCC Site CA cover system and SCCC Site Former Process Area cover system inspections 
(at the locations shown on Figure 2) include: 

 
 Cover vegetation adequacy; 
 Cover soil erosion;  
 Cover system settlement; and, 
 Berm conditions. 

 
2.4 IRM COVER INSPECTIONS 
 
Existing IRM cover systems as shown on Figure 2 are comprised of one of the following cover 
system types: 
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 PVC geomembrane underlain and overlain by a geotextile fabric, and additionally 
overlain by either a four inch +/- (Cover System “A”); 

 Four inch+/- thick layer of asphaltic concrete underlain by aggregate (Cover System B); 
 Two inch thick layer of asphalt above existing pavement (Cover System C); 
 PVC geomembrane underlain and overlain by a geotextile fabric, and additionally 

overlain by a six inch+/-thick layer of aggregate (Cover System D); 
 Six to 18-inch+/- thick soil (vegetative) cover (Cover System S); 

 
The details pertaining to each cover system are shown on Figure 3. 
 
The SCCC IRM cover systems A, B, C, D, and S inspections (at the locations shown on Figure 
2) to evaluate the following: 
 

 Stone cover adequacy;  
 Soil cover/vegetation adequacy; 
 Geomaterial adequacy; and, 
 Asphalt adequacy. 

 
2.5 GROUNDWATER POTENTIOMETRIC SURFACE ELEVATION MONITOR-

ING 
 
Monitoring well and piezometer gauging is a component of the remedial system monitoring 
activities.  Figure 2 shows the locations of the piezometers and monitoring wells.  Physical 
integrity inspections are also included as part of each monitoring event.  
 
The groundwater potentiometric surface elevation measurements are documented and the results 
are utilized to evaluate the following: 

 
 Groundwater elevations inside and outside the slurry wall to monitor slurry wall 

performance;  
 Overall Site groundwater flow trends; and,  
 The performance of the hydraulic control system operation. 

 
2.6 HYDRAULIC CONTROL AND DNAPL RECOVERY WELL THICKNESS 

GAUGING 
 
Hydraulic control well monitoring consists of monthly water level measurements at each 
hydraulic control monitoring well using an electronic water level meter.  These measurements 
are used to determine groundwater pump level control probe set points, as well as evaluate 
performance of the hydraulic control recovery well network. 
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DNAPL thickness gauging is a component of the monitoring activities.  DNAPL thickness 
gauging results are documented, and the results are utilized to evaluate the following: 
 

 Determine if DNAPL removal is required for a well; and, 
 Establish the DNAPL accumulation rates and thickness trends. 

 
The locations of the hydraulic control and DNAPL recovery wells are shown on Figure 2.  
Hydraulic control and DNAPL recovery well integrity inspections are also included as part of 
each monitoring event. 
 
2.7 HCTS INFLUENT AND EFFLUENT MONITORING 
 
Two separate permits are applicable to the HCTS influent and effluent monitoring.  The HCTS 
Preconstruction Permit to Operate - air permit (PCP100002, dated 11/01/2011) includes a 
description of the influent monitoring requirements; and, the New Jersey Pollution Discharge 
Elimination System (NJPDES) permit (DSN001A attached to NJPDES Permit No. 
NJG0175102) includes a description of the effluent monitoring requirements.  Treated effluent 
discharges to the Hackensack River via Outfall DSN001A.  This section includes a summary of 
the HCTS influent and effluent monitoring requirements.   
 
Influent and effluent monitoring activities consist of monthly monitoring for volatile organic 
compounds and semi-volatile organic compounds.  In addition, the instantaneous influent flow 
rate and effluent totalizing flow rates (for reporting purposes) are monitored via flow meters.   
The permit limits are, as follows: 
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Table 2-1 
HCTS Discharge Limits 

Permit NJG0175102 – Outfall DSN001A 
 

Monitored 
Parameter 

Permit 
Limit 

Monitored 
Parameter 

Permit 
Limit 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dimethylphenol 
Acenaphthene 
Benzene 
Chlorobenzene 
Ethylbenzene 
Methylene chloride 
Phenol 
Tetrachloroethylene 
Trichloroethylene 
Toluene 

68/140 
77/163 
31/44 
Rpt/28 
18/36 
Rpt/Rpt 
37/136 
15/28 
32/108 
40/89 
15/26 
22/56 
21/54 
26/80 

Arsenic 
Chromium 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Zinc 
 
 
 
Total Organic Carbon 
(TOC) 
Total Suspended Solids 
(TSS) 
pH 

50/100 
50/100 
50/100 
Rpt/Rpt 
Rpt/Rpt 
Rpt/1 
50/100 
100/200 
 
 
 
Rpt/20 
 
Rpt/40 
 
6.0/9.0 

Whole Effluent Toxicity chronic limit of 61% applies 3 years after effective date of permit (05-28-2010). 
Permit Limits presented are monthly averages/daily maxima except for pH (monthly min/monthly max).  
Sampling frequency, reporting limits and requirements are specified in Table III-A-1 of the permit. 
Rpt – Report result.  All limits are in ug/L with the exception of TOC and TSS (mg/L) and pH (SU)

 

The air permit addresses the monitoring requirements of the NJDEP Air Quality Permitting 
Program.   The air permit includes a requirement that the influent flow rate be maintained at or 
below 50 gallons per minute at all times and also requires that ambient air concentrations within 
6 inches of the top of the chromium reduction tank, flocculation tank and filter press be 
maintained below 10 parts per million total VOCs.  The air permit also requires monthly analysis 
of the influent and effluent for VOCs. 
 
2.8 STORMWATER MANAGEMENT, EROSION AND SEDIMENT (E&S) 

CONTROL, AND PERMANENT VEGETATION INSPECTIONS 
 
The stormwater management, E&S control features, and permanent vegetation inspections 
include evaluations of the following: 

 
 Stormwater diversion channels condition; 
 Catch basins and culverts condition;  
 Outlets 001 and 003 condition; and, 
 Re-vegetated areas. 

 



OM&M Plan 
Standard Chlorine Chemical Co. Inc. Site  
Kearny, New Jersey  July 2013 
 

 2-5 
 

Specific stormwater diversion channel inspection items include: 
 

 Abnormal settlement; 
 Erosion of channel bases/sideslopes; 
 Areas with unsatisfactory vegetative growth; 
 Unusual or inadequate operational behavior; and, 
 Debris and accumulated sediment. 

 
Specific catch basins, piping and outlet works inspection items include: 

 
 Abnormal settlement; 
 Cracking or spalling of concrete; 
 Groundwater entering catch basin at pipe penetrations; 
 Possible undermining of structure and pipe foundations; 
 Unusual or inadequate operational function; 
 Debris and accumulated sediment in catch basin grates/clogging; 
 Connection of check valves with outlet pipes; 
 Rusting of metalwork; and, 
 Erosion or displacement of riprap aprons. 

 
Inspections of re-vegetated areas will include an evaluation of the following: 
 

 The approximate percent vegetative coverage; 
 The condition of the vegetation; and,  
 Significant invasive species impacts.  

 
2.9 SLURRY WALL WORKING PLATFORM INSPECTIONS 
 
The slurry wall working platform inspections include evaluation of the following: 
 

 Signs of erosion or other soil disturbances; 
 Platform/slurry wall settlement; 
 Standing water; and, 
 The condition of the vegetation. 

 
2.10 SITE SECURITY AND ACCESS INSPECTIONS 
 
Site Security and access inspections include evaluation of the following: 

 
 Fences/signs integrity; 
 Gates integrity/locks in place; and, 
 Access roads condition. 
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2.11 INSPECTIONS AND MONITORING FREQUENCY AND FIELD FORMS 
 
This section includes a summary of the inspections and monitoring frequencies and a listing of 
the inspection and monitoring Field Forms. 
 
2.11.1 Frequency 
 
The table provided in Attachment 1 includes a listing of the inspection and monitoring items, the 
frequencies for conducting the inspections and monitoring, and the associated reference 
section/table for each item. 
 
2.11.2 Field Forms 
 
The General Site Inspection Form (Attachment 2) includes a checklist for inspections of the SSP 
wall; the CA cover system; IRM cover systems; the general stormwater and E&S control 
features; the slurry wall working platform; and Site security and access features. 
 
Attachment 3 includes the Rectifier and Anode Well Integrity Inspection Form. 
 
Attachment 4 includes the detailed Stormwater Management, E&S Control Features and 
Permanent Vegetation Inspection Form. 
 
The Piezometer Gauging Form associated with the groundwater potentiometric surface elevation 
measurements is included with Attachment 5 [Standard Operating Procedures (SOP) – 
Piezometer Well Monitoring and Maintenance]. 
 
The HCTS Well Network Gauging Form includes the information necessary to document 
DNAPL thicknesses (where encountered), and is provided in the SOP - Hydraulic Control and 
Recovery Well O&M (Attachment 6).    
 
The HCTS influent and effluent monitoring requirements and discharge limits are included as 
part of the Monthly Inspection Form (HCTS O&M Plan) and included herein as Attachment 7. 
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3.0 MAINTENANCE ACTIVITIES 
 
This section includes a description of the maintenance activities based on anticipated conditions 
and the issues identified during the inspection and monitoring events.  Maintenance activities are 
summarized in Attachment 1. 
 
3.1 SSP WALL MAINTENANCE 
 
SSP wall maintenance includes the construction activities needed to prevent potential structural 
or functional issues that could compromise the performance of the wall.  Potential maintenance 
conditions could include component repair or replacement due to wall misalignment, corrosion, 
settlement, adjacent backfill soil settlement, interlock separation, holes, waler conditions, dents, 
cracks, and integrity of the welds.   
 
3.2 CA COVER SYSTEM MAINTENANCE 
 
Potential SCCC CA cover systems maintenance activities include repair or replacement of settled 
areas, eroded areas, or otherwise damaged areas.  Repair or replacement could apply to the 
following: 
 

 Damaged geomaterials; 
 Inadequate vegetation; and,  
 Soil materials that have been eroded or displaced. 

 
Vegetative maintenance of exposed topsoil will consist of reseeding/fertilization/ 
liming/mulching.  The cover system vegetation will be mowed, as required.  Maintenance also 
includes controlling the establishment of deep-rooted vegetation such as bushes and trees in 
order to prevent root penetration into the geomaterials.  Maintenance of the structural integrity of 
the SCCC CA berms is also a Site Maintenance task.  Inadequate berm areas will be repaired as 
necessary. 
 
3.3 IRM COVER SYSTEM MAINTENANCE 
 
Previous remedial actions completed included the installation of five (5) separate SCCC IRM 
cover systems.  The plan locations of IRM Covers “A,” “B,” “C,”, “D” and “S” are shown on 
Figure 3.  The IRM cover details are shown on Figure 3. 
 
Potential SCCC IRM cover systems maintenance activities include repair or replacement of 
settled areas, eroded areas, or otherwise damaged areas.  Repair or replacement could apply to 
the following: 
 

 Damaged geomaterials; 
 Eroded or displaced soil materials; 
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 Eroded or displaced stone cover; and  
 Damaged or cracked asphalt. 

 
SCCC IRM cover system maintenance also includes controlling the establishment of deep-rooted 
vegetation such as bushes and trees in order to prevent root penetration into the cover soils and 
geomaterials. 
 
3.4 PIEZOMETERS, GROUNDWATER MONITORING WELLS, HYDRAULIC 

CONTROL WELLS, AND DNAPL RECOVERY WELLS MAINTENANCE  
 
This section includes the potential maintenance activities for the well networks at the Site. The 
Well Logs associated with the piezometers, monitoring wells, hydraulic control wells, and 
DNAPL recovery wells are shown in Attachment 8. 
 
Attachment 5 (SOP – Piezometer Monitoring and Maintenance) includes descriptions of the 
maintenance activities for the piezometer network installed along the inland reaches of the slurry 
wall.  Twenty-eight (28) piezometers are present (in nested groups) along the slurry wall.  
Generally, the potential maintenance task for the piezometers includes aboveground well cover 
casing repairs.   
 
Potential monitoring well and piezometer maintenance activities could include the repair of 
damaged wellheads and replacement of locks, clearing obstructions, and well redevelopment. 
 
Attachment 6 (SOP – Hydraulic Control Well O&M) includes descriptions of the maintenance 
activities for the hydraulic control wells.  Twenty-six (26) hydraulic control wells are located 
within the interior of the slurry wall.  Generally, the maintenance items for the hydraulic control 
wells include: 
 

 Well vaults; 
 Groundwater pumps and level control adjustments; 
 Fittings, piping connections and valve assemblies; and, 
 Individual hydraulic control well panel electrical components. 

 
Repair of hydraulic control well component and replacement of equipment/parts will be 
completed routinely as needed.    
 
Attachment 9 (SOP – DNAPL Recovery Operation) includes descriptions of the maintenance 
activities for the DNAPL recovery wells.  Sixteen (16) DNAPL recovery wells are located within 
the limits of the slurry wall.  Generally, the potential maintenance items for the DNAPL recovery 
wells include: 
 

 Well vaults; 
 Groundwater pumps and level control inspection and adjustments; 
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 Fittings, piping connections and valve assemblies; and, 
 Individual recovery well control panel electrical components. 

 
DNAPL Recovery Well repairs and equipment/parts replacement will be completed as needed. 
 
3.5 SLURRY WALL MAINTENANCE 
 
Any damage, erosion, or settlement observed along the slurry wall working platform will be 
repaired, as needed.  The working platform vegetation will be mowed as required.  Slurry wall 
maintenance also includes controlling the establishment of deep-rooted vegetation such as 
bushes and trees in order to prevent root penetration into the slurry wall. 
 
3.6 SITE SECURITY AND ACCESS MAINTENANCE  
 
Site security maintenance includes repair or replacement of fencing, gates, locks, and signage.  
Access maintenance includes upkeep of the access roads and related appurtenances (e.g., culverts 
and the concrete slurry wall crossings).  Any necessary repairs and replacement will be 
completed for the stone-lined and asphalt road surfaces, road crossings at culverts, and concrete 
slurry wall crossings, as needed. 
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4.0 OPERATION AND MAINTENANCE ACTIVITIES 
 
The O&M activities are summarized in Attachment 1.  This section includes a description of the 
O&M activities for the following: 
 

 The hydraulic control system; 
 The DNAPL recovery system; and, 
 The SSP wall cathodic protection system.   

 
The extraction system for the HCTS consists of shallow hydraulic control wells and shallow and 
deep DNAPL Recovery wells.  These well designations are HCWU (hydraulic control well 
upper) and DRWU (DNAPL recovery wells upper) and DRWL (DNAPL recovery wells lower).  
The DNAPL recovery wells include sumps to promote the in-well physical separation of 
DNAPL and groundwater.  The DNAPL is then recovered at the wellhead via pumping.  The 
sumps are 10 feet in length and serve to provide for accumulation of recovered DNAPL to 
maximize the efficiency of the recovery operations.  The groundwater produced from the 
hydraulic control wells and the DNAPL recovery wells is pumped using multi-stage Grundfos 
pumps and is conveyed to the HCTS via below grade one-inch diameter SDR-11 high-density 
polyethylene piping. 
 
The purpose of the cathodic protection system includes minimizing the corrosion of the SSP 
wall.  The cathodic protection system wells and rectifier are in place, and the installation of the 
remaining cathodic protection system appurtenances is ongoing.  The remaining tasks that are 
required to test and start the system include installation of negative return cables, welding of the 
sheet pile wall joints to provide continuity across the sheet pile wall.  Continuity testing will be 
performed to verify that proper polarization of the entire SSP wall has been achieved, and verify 
that the system to operating as designed.  These tasks should be completed the later part of 2013, 
and the system will be activated.  O&M of the cathodic protection system will be initiated once 
the system is activated.   
 
4.1 HYDRAULIC CONTROL WELL O&M 
 
The details related to the operation of the hydraulic control wells are included in Attachment 6 
(SOP - Hydraulic Control Well O&M).  Individual Hydraulic Control (HC) well operation and 
performance will be evaluated monthly (at a minimum).  The start / stop well pump water level 
conductivity probes will be adjusted based on gauging data and flow readings acquired during 
routine HC well gauging.  Preventative maintenance of the groundwater recovery pumps, 
associated conveyance lines, and electrical control systems will be completed as needed based 
upon observed performance during routine operations.   
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4.2 DNAPL RECOVERY WELL OPERATION AND DNAPL MANAGEMENT 
 
The details related to the operation of the DNAPL recovery wells and management of the 
collected DNAPL are included in Attachment 9 (SOP - DNAPL Recovery Operation).  The base 
of the well DNAPL recovery threshold is set at a thickness of 5.0’ of DNAPL (half the length of 
the sump at the base of the well).  The DNAPL accumulations are monitored monthly (at a 
minimum) with subsequent DNAPL recovery implemented as required based on rate of DNAPL 
accumulation.  The operator will document the pre- and post-recovery volumes of DNAPL 
present in each recovery well per event.  The total DNAPL volume recovered will also be 
calculated and documented for each event. 
 
4.3 SSP WALL CATHODIC PROTECTION SYSTEM O&M 
 
Cathodic protection O&M activities will be completed based on the overall performance of the 
cathodic protection system. 
 
Routine cathodic protection operation activities are described below: 
 

 Read and record the rectifier direct current voltage and current output.  Notify the 
Manufacturer of current and voltage changes of +/- 20% (relative to the previous 
readings); 

 Read and record the reference electrode polarized “on” potential; 
 Turn the rectifier off by opening the alternating current disconnect adjacent to the 

rectifier unit, or on the rectifier panel face; 
 Check the rectifier for excessive heat; 
 Check all connections for tightness and evidence of arcing; 
 Turn rectifier on; and, 
 Recheck rectifier outputs.  

 
Routine maintenance includes the repair and/or replacement of cathodic protection system 
components.  In addition, general routine maintenance tasks include cleaning the interior and 
exterior of the rectifier. 
 
Routine maintenance of damaged anode wells include the repair or replacement of well features, 
as needed. 
 
A National Association of Corrosion Engineers (NACE) International Certified Cathodic 
Protection Specialist or Corrosion Specialist will complete non-routine maintenance activities 
including: 
 

 Measure protected polarized structure-to-reference electrode potentials.  Perform testing 
to verify structure polarization in accordance with NACE SP0169-96; 
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 Measure network parameters including anode-to-structure resistance, structure-to-
electrolyte resistance and anode-to-electrolyte resistance; 

 Verify the accuracy of the rectifier panel meters; and, 
 Adjust rectifier as required. 

 
The NACE Specialist will repair and/or replace the rectifier and anode well components as 
needed, as described in the pending Cathodic Protection System Operations Manual.  The Anode 
Well Logs are provided in Attachment 10. 
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5.0 DOCUMENTATION AND REPORTING 
 
This section describes the content and format of OM&M documentation pertaining to inspection 
and monitoring results, maintenance activities, operation results, and potential follow-up actions 
for component repair or replacement activities.  At the conclusion of each inspection, an 
Inspection Log will be prepared that summarizes the current operations and condition of specific 
remedial components, and identifies modifications that were implemented or required/necessary 
repairs.  The inspection Log Sheets are maintained electronically for performance monitoring, 
maintenance tracking and reporting purposes.  
 
If specific issues require component maintenance, repair, or replacement, the situation will be 
evaluated and maintenance/repair/replacement activities will be implemented, and subsequently 
documented. 
 
Quarterly Progress Reports related to OM&M efforts completed will be prepared.  The Quarterly 
Progress Reports will be submitted to the EPA in the month following each quarterly reporting 
period.  Submittals will be uploaded to the File Transfer Protocol webpage established for the 
SCCC Site.  
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6.0 OM&M PLAN SUPPORTING DOCUMENTS 
 
The purpose of this section is to provide the supporting documents (above and beyond the 
documents attached) associated with this Site OM&M Plan.  The supporting documents are listed 
below. 

 
1. The HCTS OM&M Plan, prepared by KEY, dated January 2011 submitted to the USEPA 

and NJDEP. 
 

2. Shoreline Restoration and Tidal Emergent Wetland Mitigation Plan, prepared by KEY, 
dated April 28, 2010 submitted to the NJDEP, USEPA, and New Jersey Meadowlands 
Commission. 
 

3. The Interim Response Action Report and associated As-Built Drawings and Post-
Construction Site O&M Plan, prepared by KEY, dated December 2011 submitted to the 
USEPA and NJDEP. 

 
These documents are maintained on-Site in the HCTS building. 
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  CO NSTRUCTION  NO TES  AND  TECH NICAL S PECI FICATIO NS

Gauge

S p e c i f i c  G r a v i t y
TENSILE     MD

TD
ELONGATION   MD
% Min.         TD
G r a v e s    T e a r    L I N
100% Modulus  MD
PSI  TD
W a t e r
E x t r a c t i o n  %
V o l a t i l i t y  %
C o l d  C r a c k  F .
S h o r e  D u r o m e t e r
P i n  H o l e s  p e r
1 0  s q .  y d .
A l k a l i  R e s i s t a n c e
S e a m  S t r e n g t h
T h i c k n e s s

30 Mil

1 . 2 4 - 1 . 3 0
2200

    300

    270
  1000

   .35
   .7
  -20
   70

1 max
 P a s s e d  C o r p s  o f  E n g i n e e r s  C R D  5 7 2 - 6 1

75%
±10%

G e o m e m b r a n e  m a n u f a c t u r e r s  s u c h  a s  N e r v a - t i t e ,  E n v i r o n m e n t a l
P r o t e c t i o n  G u n d l e  L i n i n g  S y s t e m ,  I n c . ,  a n d  S e a m a n  C o r p  o r
o t h e r s  c o n f o r m  t o  t h e   a b o v e  p r o p e r t i e s .  G e o t e x t i l e
m a n u f a c t u r e r s  s u c h  a s  M i r a f i ,  A m o c o ,  a n d  E x x o n  o r  o t h e r s
c o n f o r m  t o  t h e  a b o v e  p r o p e r t i e s .

GENERAL

1 .   R e f e r e n c e  s p e c i f i c a t i o n  a r e  t o  N e w  J e r s e y  D e p a r t m e n t  o f
T r a n s p o r t a t i o n  S t a n d a r d  S p e c i f i c a t i o n  f r o  R o a d  a n d  B r i d g e
C o n s t r u c t i o n ,  1 9 8 9  e d i t i o n .

2. T h i s  d r a w i n g  c o n t a i n s  t e c h n i c a l  s p e c i f i c a t i o n s  f o r  m a t e r i a l s
a n d  m e t h o d s  t o  b e  u s e d  f o r  i m p l e m e n t a t i o n  o f  I n t e r i m  R e m e d i a l
M e a s u r e s .

M A T E R I A L  S P E C I F I C A T I O N S

1 .   C o n t r a c t o r s  s h a l l  v e r i f y  t h a t  a l l  m a t e r i a l s  d e l i v e r e d  t o  t h e
s i t e  a r e  t o   b e  f r e e  o f  c o n t a m i n a n t s .  D e n s e  G r a d e d  A g g r e g a t e
s h a l l  b e  d e l i v e r e d  d i r e c t l y  f r o m  q u a r r y .  N o  o f f - s i t e  b o r r o w
m a t e r i a l  s h a l l  b e  p e r m i t t e d .  R e c y c l e d  p a v e m e n t  s h a l l  n o t  b e
u s e d .

2 .  G e o t e x t i l e  F a b r i c

T h e   g e o t e x t i l e  f a b r i c  u s e d  f o r  d u s t  c o n t r o l  a n d  l i g h t
s t a b i l i z a t i o n  s h a l l  b e  a  n o n - w o v e n  p o l y e s t e r  o r  p o l y p r o p y l e n e
g e o t e x t i l e  d r a i n a g e  f a b r i c  w i t h  t h e  f o l l o w i n g  p r o p e r t i e s :

A p p a r e n t  O p e n i n g  S i z e  ( A S T M  D - 4 7 5 1 ) :  7 0  s i e v e  m a x .

P e r m e a b i l i t y  ( A S T M  D - 4 4 9 1 ) :  0 . 0 2  t o  0 . 7  s e c

P u n c t u r e  ( A S T M  D - 3 7 8 7 ) :  6 0  l b s .  m i n .

M u l l e n b u r s t  ( A S T M  D - 3 7 8 6 ) :  2 0 0  l b s .  m i n .

T r a p e z o i d  T e a r  ( A S T M  D - 4 5 3 3 ) :  4 0 l b s .  m i n .

G r a b  T e n s i l e / E l o n g a t i o n  ( A S T M  D - 4 6 3 2 ) :  9 0  l b s .  m i n .
/ 5 0 %  m a x .

U l t r a v i o l e t  R e s i s t a n c e  ( A S T M  D - 4 3 5 5 ) :  7 0  p c t .  m i n .

D r a i n a g e  f a b r i c s  s u c h  a s  A m o c o  4 5 4 5 ,  M i r a f i  1 4 0 N ,  E x x o n  G T F
1 5 0  D  a n d  o t h e r s  c o n f o r m  t o  t h e  a b o v e  p r o p e r t i e s .

3 .  G e o m e m b r a n e

T h e  g e o m e m b r a n e  u s e d  f o r  d u s t  c o n t r o l  a n d  l i g h t
s t a b i l i z a t i o n  s h a l l  b e  a  p o l y o l e f i n  o r  p o l y v i n y l  c h l o r i d e
w i t h  t h e  f o l l o w i n g  p r o p e r t i e s .

 T e s t  M e t h o d s

 A S T M  D  7 9 2
 A S T M  D  8 8 2
 A S T M  D  8 8 2
 A S T M  D  8 8 2
 A S T M  D  8 8 2
 A S T M  6 8 9
 A S T M  D  8 8 2  B
 A S T M  D  8 2 2  B

L P - 3 7 5 b  P a r  4 . 3
 A S T M  D  120 3 -55
C S  1 9 2 - 5 3  S e c t .

 A S T M  D - 8 2 2

5. D e n s e  G r a d e d  A g g r e g a t e

D e n s e  g r a d e d  a g g r e g a t e  s h a l l  c o n s i s t  o f  f r e s h  b r o k e n  s t o n e
a g g r e g a t e  f r o m  t h e  q u a r r y  c o n f o r m i n g  t o  t h e  p r o v i s i o n s  o f
N J D O T  S p e c i f i c a t i o n s  S e c t i o n  9 0 1 . 0 8 .

6. B i t u m i n o u s  P a v i n g  M a t e r i a l s

a. P r i m e  c o a t  s h a l l  b e  c u t  b a c k  A s p h a l t  G r a d e s  M C - 3 0  o r
M C - 7 0 .

b. T a c k  c o a t  s h a l l  b e  e m u l s i f i e d  a s p h a l t  S S - 1 ,  S S - 1 h ,
C S S - 1 ,  o r  C S S - 1 h  c o n f o r m i n g  t o  A A S H T O  M 1 4 0  o r  A A S H T O
M 2 0 8  d i l u t e d  1  p a r t  w a t e r  t o  1  p a r t  e m u l s i f i e d  a s p h a l t .

c. B i t u m i n o u s  c o n c r e t e   b a s e  a n d  s u r f a c e  c o u r s e  s h a l l  b e
p l a n t  m i x  b i t u m i n o u s  c o n c r e t e  c o n f o r m i n g  t o  S e c t i o n  9 0 3
o f  t h e  N . J .  D . O . T .  S p e c i f i c a t i o n .  B a s i c  d e t a i l s  a r e
l i s t e d  b e l o w  a n d  o n  t h e  d r a w i n g s .

E AR TH WO RK
1 . S t r i p p i n g

S t r i p p i n g  i n  I R M  a r e a s  s h a l l  b e  p e r f o r m e d  t o  t h e  a p p r o x i -
m a t e  e l e v a t i o n s  s h o w n  o n  t h e  p l a n  o r  t o  t h e  e l e v a t i o n s  e s t a -
b l i s h e d  b y  t h e  e n g i n e e r  i n  t h e  f i e l d .  a l l  s t r i p p e d  m a t e r -
i a l s  s h a l l  r e m a i n  o n - s i t e ,  a n d  b e  p l a c e d  i n  d e s i g n a t e d  f i l l
a r e a s  o n s i t e  i m m e d i a t e l y ,  a n d  s h a l l  n o t  b e  s t o c k p i l e d .

2 .  P r o o f r o l l i n g

a .  P r o o f r o l l i n g  o f  e x i s t i n g  s u b g r a d e s  i n  f i l l  a r e a s  a n d
s t r i p p e d  s u b g r a d e s  s h a l l  b e  p e r f o r m e d  u s i n g  a  h e a v y
v i b r a t o r y  r o l l e r  w i t h  m i n i m u m  5  t o n  s t a t i c  w e i g h t .  A
m i n i m u m  o f  5  p a s s e s  s h a l l  b e  p e r f o r m e d .

b. A l l  p r o o f r o l l e d  a r e a s  s h a l l  b e  e v a l u a t e d  b y  t h e  e n g i n e e r .
S o f t  a r e a s  o b s e r v e d  t o  b e  y i e l d i n g  s h a l l  b e  s t i f f e n e d  b y
a d d i t i o n  o f  c o a r s e  s t o n e .  T h e  e n g i n e e r  m a y  e l e c t  t o
t h i c k e n  t h e  a g g r e g a t e  b a s e  c o u r s e  i n  a r e a s  f o u n d  t o  b e
y i e l d i n g .

1. Compaction

M a t e r i a l s  d e r i v e d  f r o m  s t r i p p i n g  s h a l l  b e  s p r e a d  i n  m a x i m u m
8 - i n c h  t h i n k  t h i c k  l o o s e  l i f t s  a n d  s h a l l  b e  c o m p a c t e d  w i t h  a t  l e a s t
5  p a s s e s  o f  t h e  v i b r a t o r y  r o l l e r .

2. Geotextile & Geomembrane

S p r e a d  G e o t e x t i l e  o v e r  s u b g r a d e  a s  d u s t  p r o t e c t i o n
t e m p o r a r i l y  w h e n  r e q u i r e d  a n d  i s  i n s t a l l e d  p e r m a n e n t l y
w h e n  g r a d i n g  a n d  c o m p a c t i o n  i s  c o m p l e t e .  p r o v i d e  a  m i n i m u m
1 2 "  o v e r l a p  f o r  t h e  g e o t e x t i l e  a n d  g e o m e m b r a n e .  I f  t h e  f i e l d
s e a m s  a r e  h e a t  w e l d e d ,  o r  h e a t  s e a l e d  f o r  t h e  g e o m e m b r a n e
t h e  o v e r l a p  s h a l l  b e  2  t o  4  i n c h e s .

PAVEMENT  CONSTRUCTION

1. D e n s e  G r a d e d  A g g r e g a t e  B a s e  C o u r s e

D e n s e  g r a d e d  a g g r e g a t e  b a s e  c o u r s e  s h a l l  b e  s p r e a d o v e r  t h e
g e o t e x t i l e  f a b r i c s  s o o n  a s  p o s s i b l e .  F i n e  g r a d i n g  s h a l l  b e
p e r f o r m e d  t o  p r o v i d e  u n i f o r m  t h i c k n e s s  s p e c i f i e d  o n  p r o -
j e c t  d r a w i n g s .  T h e  a g g r e g a t e  s h a l l  b e  c o m p a c t e d  w i t h  m i n i -
m u m  o f  4  p a s s e s  o f  t h e  s m o o t h  d r u m  p a v e m e n t  r o l l e r .

2 .  P r e p a r a t i o n  o f  U n p a v e d  S u b g r a d e

A r e a  t o  b e  p a v e d  s h a l l  b e  g r a d e d  t r u e  t o  t h e  l i n e  a n d  g r a d e
T h e  a g g r e g a t e  s u r f a c e  s h a l l  b e  t r e a t e d  w i t h  A s p h a l t  p r i m e r
s h e r e  r e q u i r e d  b y  t h e  e n g i n e e r .  T a c k  C o a t  s h a l l  b e  a p p l i e d  t o
e d g e s  o f  w a l k s ,  p a v e m e n t s ,  e t c .  t o  b e  j o i n e d .

7. A c c e p t a n c e  C r i t e r i a

a. R e l a t i v e  D e n s i t y

L a b o r a t o r y  c o m p a c t e d  d e n s i t i e s  f r o m  t h e  s u p p l i e r ' s  c e r t i -
f i e d  l a b o r a t o r y  s h a l l  b e  p r o v i d e d  t o  t h e  e n g i n e e r .  C o m p a c -
t i o n  o f  b a s e  a n d  s u r f a c e  w i l l  b e  a c c e p t e d  w h e n  t h e  a v e r a g e
o f  5  n u c l e a r  g a g e  d e n s i t y  d e t e r m i n a t i o n s  i n d i c a t e s  a n  a v e r -
a g e  r e l a t i v e  d e n s i t y  o f  9 6  p e r c e n t  o f  t h e  l a b o r a t o r y  c o m -
p a c t e d  d e n s i t y  d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  A S T M  T e s t  D
1 5 5 9  a n d  t h e  m i n i m u m  r e l a t i v e  d e n s i t y  i s  9 4  p e r c e n t .

b. T h i c k n e s s
P r o b e s  w i l l  b e  m a d e  b y  t h e  e n g i n e e r  t o  c h e c k  c o m p a c t e d
t h i c k n e s s .

5. P l a c e m e n t  o f  B a s e  C o u r s e  a n d  S u r f a c e  C o u r s e

T h e  b a s e  c o u r s e  m i x t u r e  s h a l l  b e  p l a c e d  i n  o n e  o r  m o r e  l i f t s
w i t h  a n d  a s p h a l t  p a v e r  o r  s p r e a d e r  t o  p r o v i d e  a  n o m i n a l  c o m -
p a c t e d  t h i c k n e s s  a s  i n d i c a t e d  o n  t h e  p l a n s .  T h e  m i x  s h a l l  b e
c o m p a c t e d  i m m e d i a t e l y  a f t e r  p l a c i n g .  I n i t i a l  c o m p a c t i o n  w i t h
a  s t e e l - w h e e l  t a n d e m  r o l l e r ,  t h r e e  w h e e l e d  r o l l e r  o f  a  p n e u m a -
t i c  r o l l e r  s h a l l  f o l l o w  t h e  p a v e r  a s  c l o s e  a s  p o s s i b l e .  I f
n e e d e d ,  i n t e r m e d i a t e  r o l l i n g  s h a l l  b e  d o n e  i m m e d i a t e l y  b e h i n d
t h e  i n i t i a l  r o l l i n g .  F i n a l  r o l l i n g  s h a l l  e l i m i n a t e  t h e  m a r k s
f r o m  p r e v i o u s  r o l l i n g .

6. S l o p e  A r e a s  a n d  S w a l e s

P a v e m e n t  o n  s l o p e  a r e a s  a n d  s w a l e s  s h a l l  b e  p l a c e d  a n d
s p r e e d e d  b y  h a n d  w h e r e  i n a c c e s s i b l e  t o  m e c h a n i c a l  p a v i n g
e q u i p m e n t .  V i b r a t i n g  p l a t e  c o m p a c t o r s  s h a l l  b e  u s e d  t o
c o m p a c t  s l o p e  a n d  s w a l e  a r e a s .

3. Preparat ion f or  Exis t ing Pavement f or   Over lay

A l l  w e a k  a r e a s  s h o u l d  b e  m a t c h e d  w h e r e  r e q u i r e d  b y  t h e
e n g i n e e r .  P o t h o l e s  s h a l l  b e  f i l l e d  w i t h  c o m p a c t e d  b i t u m i n o u s
c o n c r e t e .  P a v e m e n t  s u r f a c e  t o  b e  o v e r l a i d  s h a l l  b e  c l e a n e d
a n d  a  t a c k  c o a t  a p p l i e d .  A p p l y  a n  e m u l s i o n  s l u r r y  s e a l  o r
a r e a s  o f  w i d e  c r a c k s .

4. Pr epa r at ion  and  Tr anspo r ta t io n of  the  Mixtu re

P l a n  m i x  s h a l l  b e  p r e p a r e d  u s i n g  N J D O T  a p p r o v e d  p r o c e d u r e s
a t  a  q u a l i f i e d  a s p h a l t  p l a n t  c o n f o r m i n g  t o  N J D O T  s p e c i f i -
c a t i o n  S e c t i o n  4 0 4  f o r  B i t u m i n o u s  C o n c r e t e  B a t c h  P l a n t s  a n d
V e h i c l e s .

c. S m o o t h n e s s

S m o o t h n e s s  s h a l l  b e  c h e c k e d  u s i n g  a  1 0  f o o t  s t r a i g h t
e d g e .  T h e  s u r f a c e  s h a l l  n o t  v a r y  m o r e  t h a n  1 / 8  i n c h  a l o n g
t h e  c o n t o u r  a n d  1 / 4  i n c h  a l o n g  s l o p e .

  CONS TRU CTI ON N OTES A ND TECHNI CA L SPECIFI CA TI ONS PAVEMENT  CONSTRUCTION

IRM COVER "A"

(SEE REFERENCE 1)

N.T.S

IRM COVER "B"

(SEE REFERENCE 1)

N.T.S

IRM COVER "D"

(SEE REFERENCE 1)

N.T.S

4.

5.

CONSOLIDATION AREA FINAL

COVER DETAIL

N.T.S

CONSOLIDATION AREA TEXTURED

LINER  FINAL COVER DETAIL

N.T.S



NOT TO SCALE

TYPICAL SHALLOW

GROUNDWATER RECOVERY WELL

RECOVERY

WELL



TYPICAL SHALLOW FILL UNIT

NOT TO SCALE

DNAPL RECOVERY WELL

TYPICAL DEEPER SAND UNIT

NOT TO SCALE
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Inspections, Monitoring, and Operation and Maintenance Summary

SCCC Site

Kearny, NJ

Zoning Certification / Occupancy Cert O&M 

Manual Interim Response Action

Reference      

Section / Table
Reporting Requirement Record Keeping and/or Reporting 

Trigger Events, General Notes

Permanent Vegetation

Inspections

SCCC Consolidation Area, Slurry Wall Working 

Platform, Catch Basins, Piping System 

Associated with South Ditch, Other Disturbed 

Areas 

Seed/mulched areas until 80% 

vegetation is established ‐ Inspect 

for erosion, cracks depressions, 

slips/slumps, borrowing animals, 

woody vegetation 

Every 7 days and within 

24 hrs of 1'' rain event/ 

Quarterly thereafter 

Seed/mulched areas after 80% 

Vegetation is established ‐ Inspect 

for erosion, cracks depressions, 

slips/slumps, borrowing animals, 

woody vegetation 

Quarterly

Vegetative cover after 

establishment when 50% damage 

has occurred

Quarterly

Drainage Channels, Catch Basins, 

Piping, Tide Flex Checks, Outlet 

Protection 

Biweekly for 1st 

Growing Season, W/I 

24hrs of 1'' rain, 

Quarterly, Annually

Vegetative Cover Maintenance and 

Erosion Repairs

Maintenance Activity

SCCC Consolidation Area, Slurry Wall Working 

Platform, Catch Basins, Piping System 

Associated with South Ditch, Other Disturbed 

Areas 

Mowing Select areas ‐ Wells/Inspection 

Areas

As needed

Fertilization / Lime Application  Based on agronomic analyses ‐ 

Soil Testing and Fert/Lime 

application after 1st growing 

season then every 2‐3 years 

thereafter

Annual ‐ 1st year then 

every 2‐3 years 

thereafter

Stormwater Management System

Inspections

Drainage Channels

Alignment, debris, mulch blanket, 

erosion / scour, unwanted 

vegetative growth, vegetative 

lining, Other 

Weekly, Annually   and 

following a rain event 

>1'' 

Catch Basins

Alignment, Debris, Grates, 

Concrete Issues, Structural Issues, 

Signs of Inflow Joints, Other

Weekly, Quarterly,  and 

following a rain event 

>1'' 

Piping Alignment,  Debris, Outlet 

Blockage, Signs of Inflow at Joints

Weekly, Quarterly,  and 

following a rain event 

>1'' 

Check Valves

Valve Attached, Clogged with 

Debris, Valve material in good 

condition

After Significant Rain 

Event

Riprap Apron
Debris and Sediment 

Accumulation, Riprap lining Intact

After Significant Rain 

Event

General ‐ Hackensack Water Level, 

Construction Activity, Other. General Observation Every Inspection

Stormwater Management System

Maintenance Activity

Drainage Channels, Catch Basins, Piping, Tide 

Flex Check Valves and Outlet Protection 

(Outlets 001 and 003)

Removed Accumulated Debris and 

Sediment  Quarterly and following 

Rain events >1'' 

Erosion & Scour Repair Annually

Removal of unwanted vegetative 

growth Annually

Remove blockage of pipes and 

conveyance lines

After Significant Rain 

Event

Reseed and mulch damaged areas 

>50%  and inspect restored 

vegetation As needed

Repair to structural components  As needed

Mowing 

Minimum of monthly 

during growing season

Fertilizer / Treatment application As needed

  "Monitoring of the vegetative 

cover should commence 

immediately after the permanent 

seeding and mulching is completed 

Per section 2.0 of the Zone Cert / 

Occupancy cert application.  Final 

seeding and erosion repairs efforts 

are expected to be completed in 

late May / early June pursuant to 

the KEY's proposal for such 

services, dated May 10, 2012.

Manual to be Reviewed/Revised 

Annually with proposed revisions 

submitted to the NJMC for review 

and approval.  Logs of Preventative 

and Corrective maintenance must be 

maintained and submitted to the 

Chief Engineer of NJMC ‐ no 

specification of reporting frequency 

in the NJMC O&M Manual.  

Recommend submittal of report 

annually with a proposed reduction 

in inspection frequency submitted at 

that time.
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Inspections, Monitoring, and Operation and Maintenance Summary

SCCC Site

Kearny, NJ

Post‐Construction Site Operations and 

Maintenance Plan IRAR

Inspections  Item  Frequency
Reference      

Section / Table

SCCC ‐ CA Cover System Vegetative cover until 80% 

establishment, soil erosion, cover 

system settlement, Berm 

conditions

Every 7 days and within 

24 hrs of 1'' rain event, 

then Quarterly 

thereafter

Section 3.1 ‐ 

General Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

SCCC ‐ IRM Cover System Vegetative cover until 80% 

establishment, soil cover 

adequacy, Geomaterial Adequacy, 

Asphalt Adequacy

Every 7 days and within 

of 1'' rain event, then 

Quarterly thereafter

Section 3.2 ‐ 

General Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

Stormwater Management /Erosion & Sediment 

(E&S) Control Maintenance and Permanent 

Vegetation

Stormwater ‐ Drainage Channels, 

Catch Basins and Culvert 

condition, Outlet 001 and 003 

Piping, Re‐vegetated areas, 

Mowing as needed.

Quarterly  Section 3.3 ‐ 

General Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

Slurry Wall Working Platform erosion, 

Working Platform Settlement, 

Working Platform Vegetative 

Cover mowing (as needed)

Quarterly  Section 3.4 ‐ 

General Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

Sheet Pile Wall (SSP) Alignment, Sheet interlock, 

Corrosion, dents, cracks, weld 

integrity, Settlement, Adjacent soil 

/ backfill conditions

Quarterly  Section 3.5 ‐ 

General  Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

Site Security and Access  Fences/Signs, Gates/Locks, Access 

Roads

Quarterly  Section 3.6 ‐ 

General  Site 

Inspection Form ‐ 

Post Construction 

Site O&M Plan

Routine ‐ 

Rectifier Performance and 

Condition, Anode Well 

Performance and Integrity 

Pending Cathodic 

Protection O&M Plan

Section 3.7 ‐

Rectifier and Anode 

Well Integrity 

Inspection Form

Non‐Routine  ‐                                     

Measure protected polarized 

structure‐to‐reference electrode 

potential, test to verify structural 

polarization in accordance with 

NACE SP0169‐96, Measure anode‐

structure resistance, structure‐to‐

electrolyte resistance and anode‐

to‐electrolyte, verify accuracy of 

rectifier panel meters, adjust 

rectifiers needed ‐ To be 

conducted by an NACE certified 

inspector               

Maintenance Activity Item  Frequency

Reference      

Section / Table

SCCC ‐ CA Cover System Repair of Settled and Eroded 

Areas, Repair of damaged 

geomaterials, Soil and Riprap 

cover Repair, Vegetative 

maintenance, Structural Integrity 

of the CA berm

As needed for repairs, 

mowing as needed to 

prohibit woody 

vegetation ‐ Mowing 

estimated annually

Section 3.0 

SCCC ‐ IRM Cover System Maintenance of IRM covers A 

through D and S, Repair of eroded 

areas, damaged geomaterial, 

stone /soil/asphalt cover repair  

As needed for repairs, 

mowing as needed to 

prohibit woody 

vegetation ‐ Mowing 

estimated annually

Section 3.0 

Stormwater Management /Erosion & Sediment 

(E&S) Control Maintenance and Permanent 

Vegetation

Removal of Debris and Sediment. 

Channel lining (grass, erosion 

control matting, riprap) 

repair/replace, Repairs to outlet 

structures

Repairs and Debris and 

Sediment clearing as 

needed.  Channel 

Mowing to prohibit 

deep rooting woody 

vegetation ‐ Mowing 

estimated Annually

Section 3.3 ‐

Slurry Wall Damage, erosion, settlement, 

mowing to prohibit deep rooting 

vegetation

Repairs as necessary 

based on Quarterly 

inspections.  Mowing 

anticipated to be 

Annually

Section 3.4   

Sheet Pile Wall (SSP) Repair to wall alignment, 

corrosion, settlement, adjacent 

backfill settling, interlock 

separation, holes, dents, cracks, 

and weld repairs

Repairs as necessary 

based on Quarterly 

inspections.  

Section 3.5  

Site Security and Access  Repair/Replace Fencing, gates, 

locks, signage, culvert crossings,  

access road maintenance

Repairs as necessary 

based on Quarterly 

inspections.  

Section 3.6 Note that additional access roads 

are required to safely conduct 

DNAPL recovery at DRWL‐11 and 

DRWL‐10 (should it produce) 

estimated 250' of underlined 

crushed/compacted stone to reach 

DRWL‐11.  

Routine ‐                                               

Cathodic Protection O&M Plan 

Pending ‐ General Maintenance to 

include ‐ cleaning  of the interior / 

exterior of the rectifier

As Needed, as 

described in Pending 

Cathodic Protection 

Systems Operations 

Manual

Non‐Routine  ‐                                     

NACE Specialist to repair/replace 

rectifier and anode well 

components 

As Needed, as 

described in Pending 

Cathodic Protection 

Systems Operations 

Manual

Cathodic Protection

SCCC (AW‐01 through AW‐08)  ‐ 8 CP Wells

(SCCC portion of SSP = 606.97 linear feet)

Section 3.7

Pursuant to the Post‐Construction 

Site O&M Plan IRA, "The Post‐

construction Site activities will 

commence following NJDEP 

approval of the IRAR.  This Site 

O&M Plan will be implemented 

until final remedies are completed 

at the respective Sites".

Inspection Logs to be prepared 

summarizing conditions observed 

and required modifications, repairs 

and replacements. Inspection and 

maintenance forms will be included 

with the Inspection Log, along with 

any supplemental narrative or 

supporting information. 

Cathodic Protection

 SCCC (AW‐01 through AW‐08)  ‐ 8 CP Wells     

(SCCC portion of SSP = 606.97 linear feet)
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Inspections, Monitoring, and Operation and Maintenance Summary

SCCC Site

Kearny, NJ

Operations, Maintenance & Monitoring 

Manual HCTS ‐ SCCC & Diamond Sites 

(Jan 2012)

Inspections  Item  Frequency

Reference      

Section / Table

HCTS

Daily  Daily Inspection Form ‐ Plant Flow 

Rate, Inst Plant pH, Flash and Mix 

tank pH and ORP, PID readings 

Piping, Tanks, Filter Press 

Hardware

Daily HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Weekly Weekly Inspection Form ‐ General 

Piping and Pump Inspection 

Weekly HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Monthly Monthly Inspection Form ‐ HCTS  

and DRW Well Pumps (at 

Manifold)

Monthly HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Quarterly Quarterly Inspection Form ‐ Relief 

Valve Setting, Throttle & Solenoid 

Valve Exercise, Jib Crane System 

(Anchor Bolts, Boom Hardware, 

Endstop/Tagline Assemblies

Quarterly HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Semiannually Semiannual Inspection Form ‐ Jib 

Crane Rollers, Level of Boom, 

Gorbel Crane ‐ general visual 

inspection

Semiannual  HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Annually System Tankage, Mixers and 

Gauges

Annual   HCTS O&M Manual  Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

HC & DRW Well Gauging
Gauging of DTW, DTP and TD at 26 

HCW's and 16 DRW's
Monthly HCTS O&M Manual 

Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Inspection of Structural Integrity 

at 26 HCW's and 16 DRW's
Monthly  HCTS O&M Manual 

Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

PZ Gauging Gauging of DTW at 28 PZ's Monthly  HCTS O&M Manual 

Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

Gauging of DTW, DTP and TD at 26 

HCW's and 16 DRW's
Monthly HCTS O&M Manual 

Logs Maintained for System 

Operation Evaluation and 

Preventative Maintenance Purposes 

HCTS Monitoring & Reporting  Activity Item  Frequency

Reference      

Section / Table

NJPDES  (Outfall DSN001A) ‐ monitored 

location 001A

Effluent Treatment Stream 

Monitoring ‐ Flow, pH, TSS, TOC, 

Metals (Total), VOC's, SVOC's

Monthly NJPDES Permit No. 

NJ0155438

Monthly DMR no later than the 25th 

day of the following month 

Ceriodaphnia  Quarterly NJPDES Permit No. 

NJ0155438

Quarterly DMR in concert w/ 

monthly submittal

Waste (Sludge / Filter Cake) Residual Composite Sample of 

Filter Cake for NJPDES Permit 

Monitoring List plus Total Solids

Annual  NJPDES Permit No. 

NJ0155438

Annual DMR 60 days from year end

Air Permit Visual Observation to Avoid 

Fugitive emissions

Daily ‐ 1X/shift during 

operations 

NJDEP Permit 

activity No. 

PCP100002

Manual Log or Computer Database

Visual observation of all 

equipment kept covered as much 

as possible

1X/shift NJDEP Permit 

activity No. 

PCP100002

None

PID Screening for total VOC's 

≤10ppm at chrome reduction tank, 

flocculation tank, filter press (<6'' 

from tank opening) 

1X/shift NJDEP Permit 

activity No. 

PCP100002

Manual Log or Computer Database

Waste water analysis for Total 

VOC's (Influent to HCTS monitored 

for VOC's/SVOC's per NJPDES 

Permit parameter list

Monthly NJDEP Permit 

activity No. 

PCP100002

Manual Log or Computer Database

Total VOC's ≤ 0.05 lbs/hr at 

building exhaust fan

Within 120 days upon 

request of Department

NJDEP Permit 

activity No. 

PCP100002

Stack Test Report

Maintenance Activity Item  Frequency

Reference      

Section / Table

Stormwater Monitoring and Analysis Plan

Monitoring & Reporting Item  Frequency

Reference      

Section / Table

Stormwater sampling at Outlet 1 

(OL1‐SW) and Outlet 3 (OL3‐SW) 

and Upstream Off‐site (BG‐SW) 

following a significant 

precipitation event (≥0.5'').  

Analyzed for site‐specific analytes.

Sampling to be 

completed for two (2) 

events

Sections 1, 2 and 3 The results of the study will be 

submitted to Prospective Plaintiff's 

and Agencies within two (2) weeks 

of conclusion of the data validation 

process

Page 3 of 3



 

 

ATTACHMENT 2 
GENERAL SITE INSPECTION FORM 

 
  



General Site Inspection Form

Operation, Maintenance, and Monitoring Plan

SCCC Site 

Kearny, NJ

POST‐CONSTRUCTION INSPECTION COMPONENTS SATISFACTORY
ACTION

REQUIRED
NOTES *

1.   Vegetation condition
2.   Soil erosion
3.   Settlement
4.   Exposed and/or damaged geomaterials
5.   Berm condition

1.   Stone coverage
2.    Soil Coverage
3.   Asphalt coverage
4.   Settlement
5.   Exposed and/or damaged geomaterials

1.   Stormwater diversion channels
2.   Catch basins
3.   Culverts
4.   Outlets 001 and 003
5.   Rip rap aprons

1.   Working platform erosion
2.   Working platform settlement/standing water
3.   Working platform vegetation condition

1.   Alignment
2.   Sheet interlock
3.   Corrosion/dents/cracks/weld integrity
4.   Settlement
5.   Waler Condition

6.   Adjacent Soil backfill conditions

1.   Fences/signs
2.   Gates/locks
3.   Access roads and road crossings

* Include additional pages, as needed.

V.   Steel Sheet Pile Wall

VI.  Site Security and Access

Ia.  SCCC Site Consolidation Area Cover System

II.   Interim Remedial Measure Cover Systems

III.     Stormwater Management and Erosion and Sediment Control Maintenance 

IV.  Slurry Wall 



 

 

ATTACHMENT 3 
RECTIFIER AND ANODE WELL INTEGRITY INSPECTION FORM 

 
  



Rectifier and Anode Well Inspection Form

Operation, Maintenance, and Monitoring Plan

SCCC Site

Kearny, NJ

RECTIFIER NO. ________________________

OWNER/OPERATOR:

RECTIFIER LOCATION: Kearny, NJ

MANUFACTURER: Universal Rectifiers, Inc.

SERIAL NUMBER :

DATE INSTALLED:

TYPE OF UNIT: 

MAXIMUM DC OUTPUT: 25 VOLTS; 175 AMPS

AC INPUT: VOLTS; 3 PHASE

AC INPUT: AMPS

NUMBER OF ANODES:

TYPE OF GROUNDBED:

GROUNDBED INSTALL DATE:

OPERATING INSTRUCTION DO NOT EXCEED

VOLTS.

DATE MAX AMPS MIN AMPS BY

DATE CHECKED BY AMPS VOLTS REFERENCE

AW‐01 

THROUGH 

AW‐16 

INTEGRITY NOTES/OBSERVATIONS

The Cooperating Parties Group

Sheet1



 

 

ATTACHMENT 4 
STORMWATER MANAGEMENT, E&S CONTROL FEATURES, AND 

PERMANENT VEGETATION INSPECTION FORM 
 
  



Date/Time:

NJMC File No. 10‐041

County:

Site Name: Standard Chlorine Chemical Company Owner:  Town of Kearny

Purpose of Inspection:     NJMC & O,M &M Plan                                  Weather Conditions:

lnspector(s):                                                                    Contact(s):  

Photographs: (  ) Yes or (    ) No

Yes No
Not

Applicable

Not
Observed

1. Alignment problems?

2.  Excessive debris or sediment accumulation?

3.  Mulch blanket intact?

4.  Erosion or scour?

5.  Unwanted growth?

6. Vegetative lining intact?

7. Other? (specify)

1. Alignment problems?

2.  Excessive debris or sediment accumulation?

3.  Grates intact?

4.  Concrete problems?

5.  Structural problems?

6. Signs of inflow at joints?

7. Other? (specify)

1. Alignment problems?

2.  Excessive debris or sediment accumulation?

3. Outlet blocked?

4.  Signs of inflow at joints?

1. Valve attached to pipe?

2. Valve clogged with debris?

3. Valve material in good condition?

1.  Excessive debris or sediment accumulation?

2.   Riprap lining intact?

1.  Has 80% vegetation been established?

2.  Signs of sheet or rill erosion?

3.  Cracks, depressions, slips or slumps? (specify)

4.   Areas with >50% damage to vegetation?

5.  Trees or brush on surface?

6.   Animal burrows?

7.   Other? (specify)

1.  Has 80% vegetation been established?

2.  Signs of sheet or rill erosion?

3.  Cracks, depressions, slips or slumps? (specify)

4.  Areas with >50% damage to vegetation?

5. Trees or brush on surface?

6. Animal burrows?

7. Other? (specify)

1.  Has 80% vegetation been established?

2.  Signs of sheet or rill erosion?

3.  Cracks, depressions, slips or slumps? (specify)

4.  Areas with >50% damage to vegetation?

5.  Trees or brush on surface?

6. Animal burrows?

7. Other? (specify)

High Normal Low

1. Hackensack River water level?

2.  Construction activity?

3. Other? (specify)

Notes:

* 1" precipitation or greater storm event

GENERAL

Every Inspection

Every Inspection

Every Inspection

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

D. Remaining Areas Disturbed During Implementation of IRAW Construction (not including wetland mitigation)

Weekly / Storm*

Quarterly

Quarterly

Quarterly

C.  Working Platform:

Weekly / Storm*

Quarterly

Quarterly

Quarterly

Quarterly

B. SCCC Consolidation Area:

Weekly / Storm*

Quarterly

Quarterly    

 PERMANENT  VEGETATION

E. Riprap Aprons 

After Significant Storm

After Significant Storm

After Significant Storm

After Significant Storm

After Significant Storm

Weekly / Storm*

Quarterly

D. Check Valves (Pipes 9 and 17)

C. Piping (Pipes 2 through 15, and Pipe 17):

Weekly / Storm*

Weekly / Storm*

Quarterly

Quarterly

Quarterly

B. Catch Basins (CB2 through CB15, and CB17):

Weekly / Storm*

Weekly / Storm*

Weekly / Storm*

Annually

Annually

Weekly / Storm*

Weekly / Storm*

Annually

Frequency Comments

 STORMWATER FACILITY/APPURTENANCE

A. Drainage Channels (C‐1, C‐2, C‐3A, C‐3B):

Weekly / Storm*

sameel
Text Box
Stormwater Management, E&S Control, and Permanent Vegetation Inspection FormOperation, Maintenance, and Monitoring PlanSCCC SiteKearny, NJ													



 

 

ATTACHMENT 5 
STANDARD OPERATING PROCEDURE: 

PIEZOMETER MONITORING AND MAINTENANCE 
 
  



Standard Operating Procedure (SOP) Revision: 0 
Title:  Piezometer Well Monitoring and Maintenance Date: July 9, 2013 
Key Environmental, Inc. Page:  1 
 

   

    

SSOOPP  ––  PPIIEEZZOOMMEETTEERR  WWEELLLL  MMOONNIITTOORRIINNGG  AANNDD  MMAAIINNTTEENNAANNCCEE   
 

1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) describes procedures to be followed for routine 
piezometer well Monitoring and Maintenance (M&M) at the Cooperating Party Group’s 
Standard Chlorine Chemical Co., (SCCC) site located in Kearny, NJ.  Routine piezometer M&M 
will be completed in accordance with the Health and Safety Plan (HASP) and as described 
herein. 
 
2.0 REQUIRED MATERIALS 
 
The following list identifies the preferred types of equipment and materials to be used while 
completing piezometer monitoring and maintenance tasks:   
 

 Items listed in the HASP; 
 

 Field Note Book and/or field log forms; 
 
 Water Level Meter; 

 
 Appropriate Standard Level D PPE for including: nitrile or latex gloves, steel toed work 

boots, hardhat and safety glasses; 
 
 Decontamination solutions (Liquinox®); and, 
 
 Paper towels. 

 
3.0 METHODOLOGY 
 
3.1 This section describes routine M&M of the Piezometer Well Network. 
 

 Use the Piezometer Well Network Gauging Form (Attachment A) to record depth to water, 
and total depth measurements with an electronic water level meter.  The operator will 
measure and record the depth to water from Top of Casing at each piezometer.  This form 
is to be completed monthly. 

 
o Piezometers will be visually inspected during each gauging event to assure 

structural integrity of the protective outer casing, well pad and inner riser are 
maintained and each piezometer is secured (i.e. locked with a “2006” master lock) 
and properly labeled. 



Standard Operating Procedure (SOP) Revision: 0 
Title:  Piezometer Well Monitoring and Maintenance  Date: July 9, 2013 
Key Environmental, Inc. Page:  2  
 

   

    

o Water levels are measured three (3) times over the course of a minimum of five 
(5) minutes to assure there is not fluctuation in water levels and confirm 
measurements are accurate 

o Depth to Water (DTW) measurements are taken from the surveyed piezometer top 
of inner casing and these measurements recorded to the nearest hundredth of a 
foot (0.01’). 

o The water level meter (probe and tape) is to be deconed using an Alconox wash 
and potable water rinse. 

o Following gauging of each piezometer the technician will re-secure the inner 
casing with a slip cap or J-plug and the outer protective casing will be secured 
with a “2006” keyed-alike padlock. 

o All PPE and decon materials generated during these efforts will be containerized 
in the onsite PPE accumulation drum for subsequent off-site disposal at an 
approved facility.   

 
4.0 QC PROCEDURES 
 
Quality control procedures include the following: 
 

 Piezometers are opened and groundwater elevations allowed to equilibrate to atmospheric 
pressure for a minimum of five (5) minutes prior to gauging water level measurements. 

 All DTW and TD measurements are compared to the previous months’ measurements in 
the field at the time of gauging to identify potential measurement errors or anomalous data 
which may require additional evaluation in the field and potential follow-up action. 

 Total depth evaluations will completed at a minimum annually to assure excessive 
occlusion of the screened interval is not occurring.  Redevelopment of piezometers to 
remove accumulated fines will be conducted when occlusion reaches ≥ 20% of the 
screened interval length at any given piezometer.    

 General non-intrusive well maintenance tasks such as lock replacement, rising painting, 
relabeling and well pad repair will be performed as needed and any repair/maintenance 
efforts completed documented in the operators field notebook.  Repairs and maintenance 
performed will be summarized and provided in the Quarterly Progress Report. 

 
5.0 DATA RECORDING OR MANAGEMENT 
 
Proper field data collection and management is important.  Field notes and observations are to be 
recorded in a bound field log book.  Data collected during O&M efforts are to be recorded the 
attached field forms herein and submitted to the project manager for review upon completion. 
Water level elevations are evaluated and graphed monthly to assess the effectiveness of the 
slurry wall and associated hydraulic control well groundwater recovery system network.  



 

 

ATTACHMENT A 
PIEZOMETER WELL NETWORK GAUGING FORM 

 



 

 

ATTACHMENT A 
PIEZOMETER WELL NETWORK GAUGING FORM 

 



Piezometer Gauging Form

Operation, Maintenance, and Monitoring Plan

SCCC Site

Kearny, NJ

Date:

Well ID
Depth to 

Water
Total Depth

HC‐PZ‐1U

HC‐PZ‐2U

HC‐PZ‐3U

HC‐PZ‐4U

HC‐PZ‐6U

HC‐PZ‐7U

HC‐PZ‐8U

HC‐PZ‐9U

HC‐PZ‐10U

HC‐PZ‐11U

HC‐PZ‐12U

HC‐PZ‐13U

HC‐PZ‐14U

HC‐PZ‐15U

HC‐PZ‐1L

HC‐PZ‐2L

HC‐PZ‐3L

HC‐PZ‐4L

HC‐PZ‐6L

HC‐PZ‐7L
HC‐PZ‐8L

HC‐PZ‐9L

HC‐PZ‐10L

HC‐PZ‐11L

HC‐PZ‐12L

HC‐PZ‐13L

HZ‐PZ‐14L

SC‐MW‐16L



 

 

ATTACHMENT 6 
STANDARD OPERATING PROCEDURE: 

HYDRAULIC CONTROL WELL O&M 
 
  



Standard Operating Procedure (SOP) Revision: 0 
Title:  Hydraulic Control and Recovery Well O&M Date: July 9, 2013 
Key Environmental, Inc. Page:  1 
 

   

    

SSOOPP  ––  HHYYDDRRAAUULLIICC  CCOONNTTRROOLL  AANNDD  RREECCOOVVEERRYY  WWEELLLL  OO&&MM 
 

1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) describes procedures to be followed for routine 
hydraulic control and recovery well Operations and Maintenance (O&M) at the Cooperating 
Party Group’s Standard Chlorine Chemical Co., (SCCC) site located in Kearny, NJ.  Routine 
well O&M will be completed in accordance with the Health and Safety Plan (HASP) and as 
described herein. 
 
2.0 REQUIRED MATERIALS 
 
The following list identifies the preferred types of equipment and materials to be used while 
completing well maintenance tasks:   
 

 Items listed in the HASP; 
 
 Field Note Book and/or field log forms; 
 
 Interface meter; 
 
 Plastic sheeting; 
 
 Absorbent pads; 

 
 Spill kit, including: oil dry, absorbent booms, shovel, trash bags; 

 
 Appropriate Standard Level D PPE for including: nitrile or latex gloves, steel toed 

work boots, hardhat, safety glasses and Tyvek; 
 

 Decontamination solutions (acetone, Liquinox®); and, 
 

 Paper towels. 
 
3.0 METHODOLOGY 
 
3.1 This section describes routine O&M of the Hydraulic Control Treatment System (HCTS) 

and DNAPL Recovery Well Network. 
 

 Use the HCTS Well Network Gauging Form (Attachment A) to record depth to water, 
depth to product, and total depth measurements with an electronic interface meter.  
This form is to be completed monthly. 

 



Standard Operating Procedure (SOP) Revision: 0 
Title:  Hydraulic Control and Recovery Well O&M Date: July 9, 2013 
Key Environmental, Inc. Page:  2  
 

   

    

 Use the HCTS Pump Operational Hours field form (Attachment B) to record the pump 
run time.  This form is to be completed monthly and compared to previous data to 
ensure adequate pump operation.   
 
o If pump hours indicate abnormal run time, adjust on/off conductivity probes to 

maximize optimization.  Confirm that probes are set above the depth of the pump 
and record new position on the HCTS Well Network Gauging Form (Attachment 
A).  

 
 Record the pressure and flow rates of the wells using the form titled Individual Well 

Flow and Pressure Evaluation (Attachment D).  This form is to be completed as 
needed during troubleshooting activities and compared to previous data to ensure 
adequate pump operation. 
 
o If pressure/flow readings are abnormal based on the readings at the plant, check 

the flow rate of the pump using a 5-gallon bucket and a stopwatch.  Compare the 
flow rate from the “bucket test” to the flow rate from the plant.  If the pump is 
working properly, but the pressure is abnormal, the conveyance line may be 
occluded and require cleaning. 

o If the pump is not working correctly check the amperage draw (full load is 1.2) 
with a multi-meter.  If the amperage draw is high, this may indicate a pump or 
line restriction.  If the amperage draw is low, this may indicate motor failure or 
wiring issues and a replacement motor may be required. 

o If there appears to be a clog in the pump, disassemble the pump and soak the parts 
in 10% sulfuric acid solution for several hours.  Once the parts have been soaked 
and cleaned, reassemble and check the amperage draw again. 

o Prior to putting the pump back on line, determine the thickness of DNAPL in the 
well and set the flow rate to no more than 0.25 gallons per minute (only in wells 
containing DNAPL).  The well will be gauged a minimum of two times per day 
for one week after pump replacement/repair. 

o Discontinue water extraction in wells immediately if DNAPL or sheen is 
observed in the sample port near the plant well header or if rates in the sump 
indicate the potential of extracting DNAPL into the recovery stream.  Shut down 
individual pumps at the Human Machine Interface (HMI). 

 
4.0 QC PROCEDURES 
 
Quality control procedures include the following: 
 

 Levels are measured to the nearest hundredth of a foot. 
 
5.0 DATA RECORDING OR MANAGEMENT 
 
Proper field data collection and management is important.  Field notes and observations are to be 
recorded in a bound field log book.  Data collected during O&M efforts are to be recorded on the 
attached field forms herein and submitted to the project manager for review upon completion. 



 

 

ATTACHMENT A 
HCTS WELL NETWORK GAUGING FORM 



HCTS Well Network Gauging Form

Recovery 
Well ID 

New 
Total 
Well 

Pump 
Length*   
(ft TOC)

Start 
Probe Set 
Depth     

Stop 
Probe Set 
Depth     

DTW      
(ft TOC)

Depth to 
Product   
(ft TOC)  

Total 
Depth    
(ft TOC)   

NOTES

HCWU‐1 
14.26 11.15 10.00 11.00

HCWU‐2 
14.88 11.79 9.00 10.00

HCWU‐3 
14.21 11.02 7.00 8.00

HCWU‐4 
13.30 10.28 5.50 6.50

HCWU‐5 
12.58 9.31 5.00 6.00

HCWU‐6 
10.36 7.21 3.10 4.10

HCWU‐7 
8.65 5.53 4.50 5.50

HCWU‐8 
11.94 8.83 3.00 4.00

HCWU‐9 
7.00 3.85 3.55 4.55

HCWU‐10 
7.62 4.34 1.91 2.91

HCWU‐11 
8.34 5.03 3.50 4.50

HCWU‐12 
8.94 5.83 4.00 5.00

HCWU‐13 
8.29 5.10 3.40 4.40

HCWU‐14 
6.04 3.39 2.00 3.00

HCWU‐15 
8.73 5.36 3.00 4.00

HCWU‐16 
8.45 5.26 3.10 4.10

HCWU‐17 
7.45 4.23 2.00 3.00

HCWU‐18 
6.45 3.46 2.00 3.00

HCWU‐19 
8.25 5.01 2.00 3.00

HCWU‐20 
7.71 4.42 1.55 2.25

HCWU‐21 
17.41 14.08 11.60 12.60

HCWU‐22 
9.66 6.03 4.00 5.00

HCWU‐23 
16.30 12.67 11.40 12.40

HCWU‐24 
13.25 9.73 7.00 8.00

HCWU‐25 
16.29 12.70 12.00 13.00

HCWU‐26 
14.41 10.88 7.62 8.62



HCTS Well Network Gauging Form

Recovery 
Well ID 

New 
Total 
Well 

Pump 
Length*   
(ft TOC)

Start 
Probe Set 
Depth     

Stop 
Probe Set 
Depth     

DTW      
(ft TOC)

Depth to 
Product   
(ft TOC)  

Total 
Depth    
(ft TOC)   

NOTES

DRWU‐1 
10.51 3.21 X X

DRWU‐2 
10.73 7.66 3.41 4.41

DRWU‐3 
22.55 14.13 13.47 14.47

DRWU‐4 
12.04 4.40 2.47 3.47

DRWU‐5 
8.84 4.45 2.00 3.00

DRWL‐1 
31.89 18.22 4.75 5.75

DRWL‐2 
26.94 13.32 2.00 3.00

DRWL‐3 
28.85 15.19 2.00 3.00

DRWL‐4 
30.44 16.72 3.39 4.39

DRWL‐5 
29.80 16.14 2.81 3.81

DRWL‐6 
40.75 25.97 15.07 16.07

DRWL‐7 
27.15 13.50 2.00 3.00

DRWL‐8 
28.84 14.80 2.00 3.00

DRWL‐9 
28.45 15.07 2.67 3.67

DRWL‐10 
30.55 16.62 4.68 5.68

DRWL‐11 
33.16 19.08 7.34 8.34

113‐W‐106*
X X X X

113‐W‐106D*
X X X X

113‐W‐108*
X X X X

113‐W‐108D*
X X X X

113‐W‐118*
X X X X

113‐W‐118S*
X X X X

113‐W‐120*
X X X X

113‐W‐120S*
X X X X

48‐W‐108S*
X X X X

MW‐1S*
X X X X

NOTE: Hydraulic well lengths are from bottom of pitless to bottom of pump. 
            DNAPL wells are from bottom of pitless to intake (near middle of pump)
*Wells to be gauged for supplemental interior potentiometric evaluation



 

    

ATTACHMENT B 
HCTS PUMP OPERATIONAL HOURS FIELD FORM 



  
HCTS Pump Operational Hours 

Well ID Time Hours of Operation 
HCWU‐1 
HCWU‐2 
HCWU‐3 
HCWU‐4 
HCWU‐5 
HCWU‐6 
HCWU‐7 
HCWU‐8 
HCWU‐9 
HCWU‐10 
HCWU‐11 
HCWU‐12 
HCWU‐13 
HCWU‐14 
HCWU‐15 
HCWU‐16 
HCWU‐17 
HCWU‐18 
HCWU‐19 
HCWU‐20 
HCWU‐21 
HCWU‐22 
HCWU‐23 
HCWU‐24 
HCWU‐25 
HCWU‐26 

DRWU‐1 
DRWU‐2 
DRWU‐3 
DRWU‐4 
DRWU‐5 
DRWL‐1 
DRWL‐2 
DRWL‐3 
DRWL‐4 
DRWL‐5 
DRWL‐6 
DRWL‐7 
DRWL‐8 
DRWL‐9 
DRWL‐10 
DRWL‐11 

Operation Hour Meter Reading 
Date: 



 

 

ATTACHMENT C 
HCTS PUMP OPERATIONAL STATUS LOG



HCTS Pump Operational Status Log

Well ID Status Troubleshooting/Repairs

HCWU‐1

HCWU‐2

HCWU‐3

HCWU‐4

HCWU‐5

HCWU‐6

HCWU‐7

HCWU‐8

HCWU‐9

HCWU‐10

HCWU‐11

HCWU‐12

HCWU‐13

HCWU‐14

HCWU‐15

HCWU‐16

HCWU‐17

HCWU‐18

HCWU‐19

HCWU‐20

HCWU‐21

HCWU‐22

HCWU‐23

HCWU‐24

HCWU‐25

HCWU‐26

DRWU‐1

DRWU‐2

DRWU‐3

DRWU‐4

DRWU‐5

DRWL‐1

DRWL‐2

DRWL‐3

DRWL‐4

DRWL‐5

DRWL‐6

DRWL‐7

DRWL‐8

DRWL‐9

DRWL‐10

DRWL‐11

DATE: 

HCTS HC well Flow Status



 

 

ATTACHMENT D 
INDIVIDUAL WELL FLOW AND PRESSURE EVALUATION FORM 

 



Kearny Individual Well Flow and Pressure Evaluation Field-Technical Services 

Flow (gpm)
Pressure  

(psi)
Notes

HCWU-1
HCWU-2
HCWU-3
HCWU-4
HCWU-5
HCWU-6
HCWU-7
HCWU-8
HCWU-9
HCWU-10
HCWU-11
HCWU-12
HCWU-13
HCWU-14
HCWU-15
HCWU-16
HCWU-17
HCWU-18
HCWU-19
HCWU-20
HCWU-21
HCWU-22
HCWU-23
HCWU-24
HCWU-25
HCWU-26

Average Pressure

Total Inf Flow

OOS:
Br:
Bl:
C:
F:

Y: Yellow tint- likely high in Cr +6

Blackish- Contains sulfides
Clear- Low Turbidity
Foamy- likely pH related

Well
Date: 

Out of Service
Brownish- High TSS

sameel
Text Box

sameel
Text Box



 

 

ATTACHMENT 7 
HCTS LIMITS AND MONITORING REQUIREMENTS 

 
  



STANDARD CHLORINE CHEMICAL CO, Kearny Permit No. NJG0175102 
DSW100001 Surface Water GPA Renewal 

PART III 
LIMITS AND MONITORING REQUIREMENTS 

MONITORED LOCATION: 
00 !A Treated Groundwater 

Location Description 

RECEIVING STREAM: 
Hackensack River 

STREAM CLASSIFICATION: 
SE2(C2) 

DISCHARGE CATEGORY(IES): 
BGR- General Remediation Clean-up 

(GP) 

Effluent sampling shall be perfom1ed after all treatment steps but prior to discharge at latitude 40d 44m 58.75s. and 74d 05m 43.4s. 
Contributing Waste Types 

Groundwater Remediation 

Surface Water DMR Reporting Requirements: 
.. Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 
Outfall DSNOOIA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+ 3 years. 

Table Ill- A- 1: Surface Water DMR Limits and Monitoring Requirements 

PHASE: !Interim PHASE Start Date: 07/01/2010 PHASE End Date: 06/30/2013 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Flow, In Conduit or Effluent REPORT REPORT GPD 1/Nlonth Metered 
Thru Treatment Plant Gross Value Monthly Daily ***** ***** ***** ***** 

Average Maximum 
January lhru December QL *** *** *** *** *** 
pH Effluent 6.0 9.0 su 1/Month Grab 

Gross Value ***** ***** *~*** Monthly ***** Monthly 
Minimum Maximum 

January thru December QL *** *** *** *** *** 
Solids, Total Effluent REPORT 40 MG/L !/Month Grab 
Suspended Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
IC25 Statre 7day Chr Effluent REPORT %EFFL 1/Quarter Composite 
Ceriodaphnia Gross Value ***** ***** ***** Report Per ***** ***** 

Minimum 
January thru December QL *** *** *** *** *** 
Carbon, Tot Organic Effluent REPORT 20 MG!L I /Month Grab 
(TO C) Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW100001 Surface Water GPA Renewal 

Outfall DSNOOlA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table Ill- A- 1: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 1 Interim PHASE Start Date: 07/01/2010 PHASE End Date:· 06/30/2013 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Magnesium, Total Effluent REPORT REPORT UG/L liMo nth Grab 
(as Mg) Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
Manganese, Total Effluent REPORT REPORT UGIL 1/Month Grab 
Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
Nickel, Effluent 50 100 UGIL 1/Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
Zinc, Effluent 100 200 UG/L !/Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 30 30 
Lead, Effluent 50 100 UG!L 1/Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
Chromium, Effluent 50 100 UG/L 1/Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
Arsenic Effluent 50 100 UG!L 1/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 8 8 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW1 00001 Surface Water GPA Renewal 

Outfall DSNOO lA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table III- A- 1: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 1 Interim PHASE Start Date: 07/01/2010 PHASE End Date: 06/30/2013 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Mercury, Total Effiuent REPORT I UG/L !/Month Grab 
(as Hg) Gross Value ***** ***** ***** ***** Daily Avg Daily 

Minimum Maximum 
January thru December RQL *** *** *** I I 

Acenaphthene Effiuent REPORT REPORT UGIL !/Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 9.5 9.5 
1,2-Dichlorobenzene Effiuent 77 163 UG/L 1/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9 9 
1,2,4-Trichloro- Effiuent 68 140 UG/L !/Month Grab 
benzene Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 

1,3-Dichlorobenzene Effiuent 31 44 UGIL !/Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 9 9 
1,4-Dichlorobenzene Effiuent REPORT 28 UGIL !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December QL *** *** *** *** *** 
Toluene Effiuent 26 80 UGIL !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 20 20 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW100001 Surface Water GPA Renewal 

Outfall DSN001A is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table Ill- A- 1: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 1 Interim PHASE Start Date: 07/01/2010 PHASE End Date:·· 06/30/2013 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Benzene Effluent 37 136 UG/L I /Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 7 7 
Chlorobenzene Effluent 15 28 UGIL l/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 6 6 
Ethylbenzene Effluent 32 108 UG/L I /Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 6 6 
Methylene Chloride Effluent 40 89 UGIL I /Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** lO 10 
Tetrachloroethylene Effluent 22 56 UG!L l/Quarter Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9 9 
Trichloroethylene Effluent 21 54 UG/L I /Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 5 5 
2,4-Dimethylphenol Effluent 18 36 UG/L l/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 13.5 13.5 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW100001 Surface Water GPA Renewal 

Outfall DSNOOIA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table III- A- 1: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 1 Interim PHASE Start Date: 07/01/2010 PHASE End Date: 06/30/2013 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Phenol Effiuent 15 26 UG!L 1/Month Grab 
Single Compound Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 

Table III- A- 2: Surface Water DMR Limits and Monitoring Requirements 

PHASE:2 Final PHASE Start Date: 07/01/2013 PHASE End Date: 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Flow, In Conduit or Effluent REPORT REPORT GPD liMo nth Metered 
Thru Treatment Plant Gross Value Monthly Daily ***** ***** ***** ***** 

Average Maximum 
January thru December QL *** *** *** *** *** 
pH Effluent 6.0 9.0 su 1/Month Grab 

Gross Value ***** ***** ***** Monthly ***** Monthly 
Minimum Maximum 

January thru December QL *** *** *** *** *** 
Solids, Total Effluent REPORT 40 MG/L !/Month Grab 
Suspended Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
IC25 Statre 7day Chr Effluent 61 %EFFL 1/Quarter Composite 
Ceriodaphnia Gross Value ***** ***** ***** Report Per ***** ***** 

Minimum 
January thru December QL *** *** *** *** *** 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW1 00001 Surface Water GPA Renewal 

Outfall DSNOOlA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table III- A- 2: Surface Water DMR Limits and Monitoring Requirements 

PHASE:2 Final PHASE Start Date: 07/01/2013 PHASE End Date: 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Carbon, Tot Organic Effluent REPORT 20 MGIL !!Month Grab 
(TO C) Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
Magnesium, Total Effluent REPORT REPORT UG/L !!Month Grab 
(as Mg) Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December QL *** *** *** *** *** 
Manganese, Total Effluent REPORT REPORT UG/L !!Month Grab 
Recoverable Gross Value ***** ***** ***** ***** Monthly Daily. 

Average Maximum 
January thru December QL *** *** *** *** *** 
Nickel, Effluent 50 100 UGIL !!Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
Zinc, Effluent 100 200 UG/L !/Month Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 30 30 
Lead, Effluent 50 100 UG!L liMo nth Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
Chromium, Effluent 50 100 UG/L liMo nth Grab 
Total Recoverable Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW100001 Surface Water GPA Renewal 

Outfall DSNOO IA is for the long term cleanup project. DSN002A and DSNOOJA are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+3 years. 

Table III- A- 2: Surface Water DMR Limits and Monitoring Requirements 

PHASE:2 Final PHASE Start Date: 07/01/2013 PHASE End Date: 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Arsenic Effluent 50 100 UGIL !/Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 8 8 
Mercury, Total Effluent REPORT 1 UG/L !/Month Grab 
(as Hg) Gross Value ***** ***** ***** ***** Daily Avg Daily 

Minimum Maximum 
January thru December RQL *** *** *** 1 1 
Acenaphthene Effluent REPORT REPORT UGIL !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9.5 9.5 
1,2-Dichlorobenzene Effluent 77 163 UGIL !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9 9 
1 ,2,4-Trichloro- Effluent 68 140 UGIL !/Month Grab 
benzene Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 10 10 
1,3-Dichlorobenzene Effluent 31 44 UGIL 1/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9 9 
1,4-Dichlorobenzene Effluent REPORT 28 UG/L !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December QL *** *** *** *** *** 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the permit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW1 00001 Surface Water GPA Renewal 

Outfall DSNOO lA is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on ED P+ 3 years. 

Table III- A- 2: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 2 Final PHASE Start Date: 07/01/2013 PHASE End Date: 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

Toluene Effluent 26 80 UG/L I /Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 20 20 
Benzene Effluent 37 136 UGIL I /Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 7 7 
Chlorobenzene Effluent 15 28 UG/L !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 6 6 
Ethyl benzene Effluent 32 108 UG!L !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 6 6 
Methylene Chloride Effluent 40 89 UGIL !/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 10 10 
Tetrachloroethylene Effluent 22 56 UG/L 1/Quarter Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 9 9 
Trichloroethylene Effluent 21 54 UG/L 1/Month Grab 

Gross Value ***** ***** ***** ***** Monthly Daily 
Average Maximum 

January thru December RQL *** *** *** 5 5 
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STANDARD CHLORINE CHEMICAL CO, Kearny 

Surface Water DMR Reporting Requirements: 
Submit a Monthly DMR: within twenty-five days after the end of every month beginning from the effective date of the pennit (EDP). 

Comments: 

Permit No. NJG0175102 
DSW1 00001 Surface Water GPA Renewal 

Outfall DSN001A is for the long term cleanup project. DSN002A and DSN003A are for the temporary construction treatment system. A Chronic WET limit of 
61% shall become effective on EDP+ 3 years. 

Table III- A- 2: Surface Water DMR Limits and Monitoring Requirements 

PHASE: 2 Final PHASE Start Date: 07/0112013 PHASE End Date: 

Parameter Sample Point Limit Limit Units Limit Limit Limit Units Frequency Sample Type 

2,4-Dimethylphenol Effluent 18 36 UG/L 1/Month Grab 
Gross Value ***** ***** ***** ***** Monthly Daily 

Average Maximum 
January thru December RQL *** *** *** 13.5 13.5 

Phenol Effluent 15 26 UG/L 1/Month Grab 
Single Compound Gross Value ***** ***** ***** ***** Monthly Daily 

Average Ma'<.imum 
January thru December RQL *** *** *** 10 10 
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ATTACHMENT 8 
PIEZOMETERS, GROUNDWATER MONITORING WELLS, 

HYDRAULIC CONTROL WELLS, AND DNAPL RECOVERY WELLS 
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16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

SM

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

12.5-13.5' Gray Silty SAND, some
Clay

13.5-16.75' Brownish gray fm
SAND, black stain below 15.5 ft

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

27'' Diameter Borehole

from 0 to 9.5 ft

from 9.5 to 32 ft

18'' o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/28/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

32

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWL-1

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17
SM

ML

CL

16.75-17.75' Grayish brown Silty
SAND, with streaks of Sand and

product-like material

17.75-20.1' Med Brown SILT

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/28/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

32

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWL-1

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

SW

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray fm Sand

Gray fmc Sand, black staining
below 12.5ft

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

24'' Diameter Borehole

from 0 to 8.5 ft

from 8.5 to 29 ft

18" o.d. HDPE riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/7/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

29

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-2

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

ML

CL

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/7/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

29

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-2

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some sand, dense

Gray fm Sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

27'' Diameter Borehole

from 0 to 10 ft

from 10 to 31 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/8/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-3

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

ML

CL

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(30 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/8/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-3

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some dense sand

Gray fm Sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

27'' Diameter Borehole

from 0 to 9.5 ft

from 9.5 to 31 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/10/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-4

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

ML

CL

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/10/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-4

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

SM

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some dense sand

Gray silty Sand with thin sand
streaks

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

27'' Diameter Borehole

from 0 to 9 ft

from 9 to 31 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/14/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-5

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

SW

ML

CL

Gray fm Sand, saturated with
product-like material

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/14/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-5

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

SP
CL

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Brownish gray Sand
Gray silty Clay, some dense sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

27'' Diameter Borehole

30'' Steel Casing

from 0 to 12 ft

from 12 to 33 ft

18" o.d. HDPE riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/15/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

33

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWL-6

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

SW

CL

Gray fm Sand, with product-like
material below 20ft

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/15/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

33

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWL-6

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Light gray Silty CLAY, some
dense sand

Gray fm Sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

24'' Diameter Borehole

from 0 to 9 ft

from 9 to 29 ft

18" o.d. HDPE riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED:

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

29

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-7

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

ML

CL

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED:

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

29

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-7

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

SW

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some dense sand

Gray fmc Sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

24'' Diameter Borehole

from 0 to 8 ft

from 8 to 31 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/9/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-8

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

ML

CL

Medium brown Silt

Varved Silty Clay

#2 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(40 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/9/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-8

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some dense sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

24'' Diameter Borehole

from 0 to 11 ft

from 11 to 30.5 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/11/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

30.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-9

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



30

29

28

27

26

25

24

23

22

21

20

19

18

17

16 SW

CL

Dark brown to black fm Sand,
product-like material observed

below 17 ft.

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/11/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

30.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-9

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

N/A

PT

CL

Gray silty clayey Sand, with some
fm gravel/rock fragments

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Gray silty Clay, some dense sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

30'' Steel Casing

24'' Diameter Borehole

from 0 to 11 ft

from 11 to 31.75 ft

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/15/11

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31.75

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-10

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

SW

ML

CL

Gray fm Sand, dark staining
below 19.25 ft, saturated w/strong

odor/sheen

Medium brown Silt

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE Screen

(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/15/11

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

31.75

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-10

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

CL

Gray silty clayey Sand, with fm
gravel/rock fragments

Cinder/slag material, with tar-like
material, wet

Meadow Mat

Grayish brown silty Clay, some
dense sand

N/A N/A N/A 36'' Diameter Borehole

Grout

Bentonite Seal

24'' Diameter Borehole

30'' Steel Casing

from 0 to 11.5 ft

from 11.5 to 34.7 ft

18" o.d. HDPE riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/16/11

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

34.7

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-11

NOTES:
1 of 2Page

Draft Log - To be finalized upon well-head completion



34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

SW

CL

Dark gray to black fm SAND,
saturated, strong odor, w/product

like material below 20 ft

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

18" o.d. HDPE screen
(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 3/16/11

Peninsula Restoration Group

Kearny, NJ

201011 03

M Valesky

Jim Zubrow

TBD TBD
TBD

Mooretrench

IR DM-45

Mud Rotary

N/A
TBD TBD

34.7

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Jeff Orsini

DRWL-11

NOTES:
2 of 2Page

Draft Log - To be finalized upon well-head completion



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel,

with product-like material below 6ft

Meadow Mat

N/A N/A N/A Grout

30'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

Bentonite Seal

18'' o.d. HDPE Riser

18'' o.d. HDPE Screen

(20 slot)

18'' o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/24/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

10.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWU-1

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel,
with some product-like material

below 6 ft

Meadow Mat

N/A N/A N/A 30'' Diameter Borehole

Grout

Bentonite Seal

#2 Sand Pack

Bentonite Seal

18" o.d. HDPE Sump

18" o.d. HDPE Screen

(40 slot)

18" o.d. HDPE Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/24/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

11

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWU-2

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel,
with product-like material below

12.5ft

Meadow Mat

N/A N/A N/A 30'' Diameter Borehole

Grout

Bentonite Seal

#0 Sand Pack

Bentonite Seal

18'' o.d. HDPE Riser

18" o.d. HDPE Screen
(10 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/15/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

16

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWU-3

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel,
with some product-like material

below 7.8ft

Meadow Mat

N/A N/A N/A 30'' Diameter Borehole

Grout

Bentonite Seal

#1 Sand Pack

Bentonite Seal

18'' o.d. HDPE Riser

18" o.d. HDPE Screen

(20 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/23/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

14

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWU-4

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 30'' Diameter Borehole

Grout

Bentonite Seal

#1 Sand Pack

Bentonite Seal

18'' o.d. HDPE Riser

18" o.d. HDPE Screen

(30 slot)

18" o.d. HDPE Sump

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/23/11

Peninsula Restoration Group

Kearny, NJ

201011 03

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Watson

Bucket Auger(s)

N/A
TBD TBD

10.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

DRWU-5

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/4/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

15.77

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-1

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/3/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

16

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-2

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/3/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

15.45

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-3

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/3/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

14.95

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-4

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

Bentonite Slurry

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/4/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

13.45

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-5

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/8/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

11.75

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-6

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/7/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.78

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-7

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

Bentonite Slurry

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/7/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

13.49

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-8

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/7/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

8.88

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-9

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/9/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

8.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-10

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/8/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.9

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-11

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/8/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

10.43

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-12

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/1/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

10.41

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-13

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/9/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

7.71

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-14

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 1/28/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.9

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-15

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 1/31/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.17

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-17

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/11/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

8

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-18

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/1/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.83

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-19

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen

(30 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/1/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

9.29

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-20

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. Stainless
Steel Riser

6'' o.d. Stainless
Steel Screen

(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/10/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

12.82

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-21

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/11/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

10.25

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-22

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/10/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

17

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-23

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/11/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

14

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-24

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Slurry

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/9/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

16.75

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-25

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A N/A 12'' Diameter Borehole

Bentonite Seal

#1 Sand Pack

6'' o.d. PVC Riser

6'' o.d. PVC Screen
(20 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 2/10/11

Peninsula Restoration Group

Kearny, NJ

201011 02

J Pieretti

Jim Zubrow

TBD TBD
TBD

Mooretrench

Simco

Wash Rotary

N/A
TBD TBD

15.5

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

William Hess

HCWU-26

NOTES:
1 of 1Page

Draft Log - To be finalized upon well-head completion



12

11

10

9

8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601891.8 698408.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
11.8 ft. 11.8 ft.

25 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-1L

NOTES:
1 of 2Page



25

24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601891.8 698408.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
11.8 ft. 11.8 ft.

25 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-1L

NOTES:
2 of 2Page



17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/20/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601900.3 698402.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
11.5 ft. 11.5 ft.

17 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-1U

NOTES:
1 of 1Page



12

11

10

9

8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601863.4 698421.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
12.8 ft. 12.8 ft.

25 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-2L

NOTES:
1 of 2Page



25

24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601863.4 698421.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
12.8 ft. 12.8 ft.

25 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-2L

NOTES:
2 of 2Page



16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/20/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

601869.8 698411.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
11.8 ft. 11.8 ft.

16.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-2U

NOTES:
1 of 1Page



12

11

10

9

8

7

6

5

4

3

2

1

0

N/A
Historic Fill-Cinder, glass,

concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/14/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602718.2 698796.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
10.7 ft. 10.7 ft.

24 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-3L

NOTES:
1 of 2Page



24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/14/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602718.2 698796.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
10.7 ft. 10.7 ft.

24 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-3L

NOTES:
2 of 2Page



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/12/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602669.3 698774.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
10.7 ft. 10.7 ft.

15 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-3U

NOTES:
1 of 1Page



10

9

8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/14/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602707 698822.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
10 ft. 10 ft.

20.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-4L

NOTES:
1 of 2Page



20

19

18

17

16

15

14

13

12

11

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/14/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602707 698822.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
10 ft. 10 ft.

20.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-4L

NOTES:
2 of 2Page



8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

Bentonite Seal

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/9/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603380.3 699140.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
7.1 ft. 7.1 ft.

17.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-6L

NOTES:
1 of 2Page



17

16

15

14

13

12

11

10

9

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/9/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603380.3 699140.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
7.1 ft. 7.1 ft.

17.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-6L

NOTES:
2 of 2Page
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9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/5/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603344.4 699123.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
7.7 ft. 7.7 ft.

10 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-6U

NOTES:
1 of 1Page
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7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

Bentonite Seal

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/8/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603403.7 699089.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
6.6 ft. 6.6 ft.

17.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-7L

NOTES:
1 of 2Page



17

16

15

14

13

12

11

10

9

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/8/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603403.7 699089.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
6.6 ft. 6.6 ft.

17.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-7L

NOTES:
2 of 2Page
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7
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5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/6/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603367.4 699070.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
7 ft. 7 ft.

9.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-7U

NOTES:
1 of 1Page
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4

3

2

1

0

N/A Processed Dredge Material

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/19/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

604210.2 697752.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
8.9 ft. 8.9 ft.

21.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Dan

HC-PZ-8L

NOTES:
1 of 2Page



21

20

19

18

17

16

15

14

13

12

11

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/19/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

604210.2 697752.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
8.9 ft. 8.9 ft.

21.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Dan

HC-PZ-8L

NOTES:
2 of 2Page



12
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8
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6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/21/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

604188.7 697734.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
8.9 ft. 8.9 ft.

12 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-8U

NOTES:
1 of 1Page



10

9

8

7

6

5

4

3

2

1

0

N/A Processed Dredge Material

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/19/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

604220.4 697735.6
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
9.2 ft. 9.2 ft.

21 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Dan

HC-PZ-9L

NOTES:
1 of 2Page
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15
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11

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/19/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

604220.4 697735.6
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
9.2 ft. 9.2 ft.

21 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Dan

HC-PZ-9L

NOTES:
2 of 2Page
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1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/21/11

HC-PZ-9U

Kearny, NJ

201114

S Bagnull

Jim Zubrow

604203.8 697718
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
9.2 ft. 9.2 ft.

13 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-9U

NOTES:
1 of 1Page



9

8

7
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5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/1/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603636.4 697482
N.J.-State Plane NAD 83

Talon

ATV

HSA/Mud Rotary

N/A
6.8 ft. 6.8 ft.

19 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-10L

NOTES:
1 of 2Page
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17
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10

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/1/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603636.4 697482
N.J.-State Plane NAD 83

Talon

ATV

HSA/Mud Rotary

N/A
6.8 ft. 6.8 ft.

19 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-10L

NOTES:
2 of 2Page
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9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/30/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603589.8 697490.6
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
6.6 ft. 6.6 ft.

10 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-10U

NOTES:
1 of 1Page
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8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/2/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603638.3 697455.2
N.J.-State Plane NAD 83

Talon

ATV

HSA/Mud Rotary

N/A
7.4 ft. 7.4 ft.

19.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-11L

NOTES:
1 of 2Page
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PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/2/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603638.3 697455.2
N.J.-State Plane NAD 83

Talon

ATV

HSA/Mud Rotary

N/A
7.4 ft. 7.4 ft.

19.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-11L

NOTES:
2 of 2Page
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9
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6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/30/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

603588.4 697465.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
7.3 ft. 7.3 ft.

10.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-11U

NOTES:
1 of 1Page
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7

6

5
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3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

Bentonite Seal

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/29/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602970 697615.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
5.6 ft. 5.6 ft.

16 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-12L

NOTES:
1 of 2Page
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8

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

6'' Diameter Borehole

2" PVC Well Screen

(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/29/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602970 697615.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
5.6 ft. 5.6 ft.

16 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-12L

NOTES:
2 of 2Page



9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/27/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602960.2 697634.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
6.3 ft. 6.3 ft.

9 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-12U

NOTES:
1 of 1Page



8

7

6

5

4

3

2

1

0

N/A
Historic Fill-Cinder, glass,

concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

Bentonite Seal

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/28/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602918.7 697599.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
5.4 ft. 5.4 ft.

16.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-13L

NOTES:
1 of 2Page



16

15

14

13

12

11

10

9
PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/28/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602918.7 697599.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
5.4 ft. 5.4 ft.

16.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-13L

NOTES:
2 of 2Page



8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/22/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602921.9 697617.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
5.7 ft. 5.7 ft.

8.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-13U

NOTES:
1 of 1Page



9

8

7

6

5

4

3

2

1

0

N/A Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602475.2 697789.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
7 ft. 7 ft.

19 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-14L

NOTES:
1 of 2Page



19

18

17

16

15

14

13

12

11

10

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/21/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602475.2 697789.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
7 ft. 7 ft.

19 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-14L

NOTES:
2 of 2Page



10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 11/30/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602482.7 697780.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
7.1 ft. 7.1 ft.

10.5 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-PZ-14U

NOTES:
1 of 1Page



12

11

10

9

8

7

6

5

4

3

2

1

0

N/A

PT

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

N/A N/A 0 6'' Diameter Borehole

Bentonite Seal

#00 Sand

#1 Sand Pack

2'' o.d. PVC Riser

2'' o.d. PVC Screen
(10 slot)

Grout

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201114

J Pieretti

Jim Zubrow

602455.6 697753.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

Hollow Stem Auger

N/A
9 ft. 9 ft.

12 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

HC-PZ-15U

NOTES:
1 of 1Page



10

9

8

7

6

5

4

3

2

1

0

N/A
Historic Fill-Cinder, glass,

concrete, silt, sand and gravel

N/A N/A N/A 10'' Diameter Borehole

Grout

6'' Steel Casing

2" PVC Riser

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602444.7 697765.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
8.9 ft. 8.9 ft.

20 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-MW-16L

NOTES:
1 of 2Page



20

19

18

17

16

15

14

13

12

11

10

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

#1 Sand Pack

Bentonite Seal

6'' Diameter Borehole

2" PVC Well Screen
(10 slot)

#00 Sand Pack

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201114

S Bagnull

Jim Zubrow

602444.7 697765.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

N/A
8.9 ft. 8.9 ft.

20 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Brad Panaia

HC-MW-16L

NOTES:
2 of 2Page



 

 

ATTACHMENT 9 
STANDARD OPERATING PROCEDURE: 

DNAPL RECOVERY OPERATION 
 

  



Standard Operating Procedure (SOP) Revision: 0 
Title:  DNAPL Recovery Operation Date: July 9, 2013 
Key Environmental, Inc. Page:  1  
 

   

    

SSOOPP  ––  DDNNAAPPLL  RREECCOOVVEERRYY  OOPPEERRAATTIIOONN 
 

1.0 SCOPE AND PURPOSE 
 
This Standard Operating Procedure (SOP) describes procedures to be followed for recovering 
dense non-aqueous phase liquids (DNAPL) from recovery wells using a non-dedicated air 
diaphragm pump coupled with a gasoline powered compressor at the Cooperating Party Group’s 
Standard Chlorine Chemical Co., (SCCC) site located in Kearny, NJ.  DNAPL recovery field 
operations will be completed in accordance with the Health and Safety Plan (HASP) and as 
described herein. 
 
2.0 REQUIRED MATERIALS 
 
The following list identifies the preferred types of equipment and materials to be used when 
recovering DNAPL from recovery wells.   
 

 Items listed in the HASP; 
 

 Field Note Book and/or DNAPL recovery log sheets (Attachment A); 
 

 Interface meter; 
 

 Plastic sheeting; 
 

 Absorbent pads; 
 

 Spill kit, including: oil dry, absorbent booms, shovel, trash bags; 
 

 Appropriate Standard Level D PPE for including: nitrile or latex gloves, steel toed 
work boots, hardhat, safety glasses and Tyvek; 

 
 Suitable storage container for the DNAPL present (55-gallon drums and/or dedicated 

55-gallon poly container); 
 

 Air diaphragm pump with appropriate air supply hose and quick connect air fittings; 
 

 Gasoline powered air compressor; 
 

 Decontamination solutions (acetone, Liquinox®); and, 
 

 Paper towels. 
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3.0 METHODOLOGY 
 
3.1 This section describes how to determine when DNAPL accumulation has achieved a 

sufficient volume to initiate recovery. 
 

 Place a clean piece of plastic sheeting on the ground adjacent to the DNAPL recovery 
well in the area which you will be working in order to contain minor spills and keep 
monitoring equipment from contacting the ground; 

 
 Identify the DNAPL recovery well being evacuated and record date and time on the 

associated DNAPL recovery data log; 
 

 Observations of the particular well vault are to be recorded in the “notes” column of 
the DNAPL recovery form.  Items to be noted: 

 
o Operational status of the DNAPL recovery well groundwater pump (on or off); 
o Level of water accumulated in the well vault relative to the ground surface and 

top of casing (TOC) elevation; 
o Note if a sheen is present within the well vault; 

 If a NAPL sheen is present within a well vault, install a floating 
hydrophobic pad to capture, contain, and recover the NAPL. 
 

 Lower the interface meter into the well and record the depth to water, depth to 
DNAPL, and total depth measurements onto the HCTS Well Network Gauging Form: 
 
o Typically interface probes provide an audible tone to differentiate between NAPL 

and water matrix.  Intermittent audible alarms typically indicate groundwater has 
been encountered by the probe, while a solid audible tone indicates NAPL has 
been encountered.  Confirm operational details of the interface probe if you are 
unsure. 

 
 Slowly reel up the interface meter tape and wipe clean using the decontamination 

solution and paper towels: 
 
o Always observe visual NAPL staining (if possible) on the interface probe tape as 

you extract the tooling from the well to confirm audible indicator alarm 
measurements.  Depending on the matrix of the NAPL being measured, a clear 
and accurate audible tone may not be achievable and hence, observed staining on 
the interface probe tape becomes necessary to qualify NAPL thickness.  

 
 Calculate the DNAPL thickness by subtracting the total depth measurement from the 

depth to the DNAPL/groundwater interface measurement.  If product thickness 
exceeds the threshold of 5.00 feet, DNAPL recovery is required.  
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o Estimate the total volume of DNAPL present by multiplying the DNAPL 
thickness by 13.22 gallons per foot to determine gallons of DNAPL contained 
within the well. 

 
o The total volume of DNAPL calculated can then be used to estimate the required 

number of 55-gallon DOT approved drums needed to containerize the DNAPL for 
transport and subsequent off-site disposal at an approved facility. 

 
o Reference the Site Specific Waste Management Guide (Attachment B) to ensure 

proper waste stream guidance is followed.  The Waste Management Guide was 
generated for HCTS and DNAPL recovery wells and will need to be updated as 
necessary as DNAPL recovery efforts are expanded.  All waste generated under 
separate waste classes should be pumped, transferred, stored, and labeled 
separately.  

 
3.2 This section describes how to prepare for and recover DNAPL from the DNAPL 

Recovery Well Network located at the former SCCC site.  
 

 Place spill kit and related materials  immediately  adjacent to the work area such that 
they are easily accessible while operating the DNAPL recovery equipment in the 
event of a leak or spill; 

 
 Inspect the DNAPL collection container before filling for holes, rust, missing bungs 

or securing hardware for open-top drums;   
 
 Inspect all lines, connections, valves, and associated O-rings prior to beginning 

recovery; 
 
 Connect the recovery hose at the bottom of the pump to the stinger pipe cam-lock 

fitting at the base of the well head.  Make sure the discharge end of the hose is 
securely connected to both the top of the pump and the storage container; 

 
 Connect the supply air hose from the compressor to the diaphragm pump air inlet line 

and make sure the compressed air is valved off; 
 
 Make sure there is sufficient oil and gasoline in the compressor, then start it.  After 

allowing the compressor to run for 30 seconds, slowly open the air ball valve at the 
compressor and adjust pressure regulator to obtain desired flow rate (DO NOT 
EXCEED 90 psi); 

 
 Monitor volume in the DNAPL storage container to avoid overfilling (NOTE: several 

55-gallon drums or mobile storage container transfers may be required).  Continue 
pumping DNAPL until the discharge turns watery.  This can be verified by visual 
observation of the discharge hose.  Often, the change in viscosity can be verified by 
the sound of the pouring fluid;  
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 Log the volume of DNAPL recovered at each location and record measurements and 

observations in the log book;   
 

 After the wells have been pumped, transfer any remaining contents of the mobile 
storage container into 55-gallon drums at the secondary contained Hazardous Waste 
Storage Area using the same practice as DNAPL recovery.  The secondary 
containment area is to be secured under lock and key; 

 
 Ensure all drums generated are properly sealed and labeled using the Site Specific 

Waste Management Guide (Attachment B).  Drums are to be inspected weekly using 
the Drum Inspection Form (Attachment C); and, 

 
 Properly dispose of all plastic sheeting, personal protective equipment, and absorbent 

and decontamination materials. 
 
4.0 QC PROCEDURES 
 
Quality control procedures include the following: 
 

 DNAPL levels are measured to the nearest hundredth of a foot before and after 
pumping to accurately determine volume pumped; and, 

 
 Pumping records are documented to track the total DNAPL volume recovered. 

 
5.0 DATA RECORDING OR MANAGEMENT 
 
Proper field data collection and management is important.  Field notes and observations are to be 
recorded in a bound field log book.  Data collected during recovery efforts are to be recorded on 
the attached forms herein and submitted to the project manager for review upon completion. 
 
 



 

 

ATTACHMENT A 
FIELD NOTE BOOK AND/OR DNAPL RECOVERY LOG SHEETS 

 



PRG

HCTS DNAPL Recovery Log

WELL: 

Date
Time  

(hrs)

DTW    

(ft TOC)

DTP     

(ft TOC)

TD       

(ft TOC)

DNAPL 

Tickness  

(ft)

Estimated 

Volume of 

DNAPL       

(Gal)

Recovery 

Start Time

Recovery 

Stop Time

Actual Estimated 

Total Volume of 

DNAPL Recovered 

(Gal)

Estimated 

Volume of Water 

Recovered        

(Gal)

Post 

Recovery 

DTW         

(ft TOC)

Post Recovery   

DTP            

(ft TOC)

0 0Total Running Summary



PRG

60 Day Startup

Post DNAPL Recovery Gauging

WELL: 

Date
Time            

(hrs)

Post Recovery 

DTW            

(ft TOC)

Post Recovery 

DTP                  (ft 

TOC)

Post Recovery    

TD              

(ft TOC)

Post Recovery  

DNAPL Tickness  

(ft)

Estimated 

Volume of 

DNAPL In Well 

(Gal)

Notes



 

    

ATTACHMENT B  
SITE SPECIFIC WASTE MANAGEMENT GUIDE DRUMS 

 



Table 1
Standard Chlorine Chemical Company (SCCC) Site, Kearny NJ

Site Specific Waste Management Guidance

1 of 1

Date of Waste Characterization 
Sampling

Waste Stream Analysis                                                                                                                                    
(TestAmerica Laboratories)

DNAPL

D018 D021 PCB2

D027 D032

D018 D027 PCB2

D021 D032

D018 D027

D021 D032

D007 D021 D032

D018 D027 PCB2

D018 D027

D021 D032

D018 D027

D021

D018 D027 PCB2

D021 D032

3/29/2012

TCLP VOCs (8260B), TCLP SVOCs (8270C), TCLP Pesticides (8081A), 
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), 
Metals (6010B), TCLP Metals (6010B), Hexavalent Chromium 
(7196A), Reactive Cyanide (9014), Reactive Sulfide (9034), 
Corrosivity, BTU (D240-87), Flashpoint (D92), TOC (9060), Total 
Halogenated Hydrocarbons (8021B)

5/1/2012 VOCs (8260B), SVOCs (8270C)
5/23/2012 VOCs (624), TOC (5310B)
5/29/2012 VOCs (624)
6/29/2012 VOCs (624), TOC (9060)
7/12/2012 TOC (SM 5310B)

7/23/2012
TCLP VOCs (8260B), TCLP SVOCs (8270C), TCLP Pesticides (8081A), 
TCLP Herbicides (8151A), TCLP Metals (6010B), PCBs (8082), 
Dioxin/Furans (8280A)

TCTS - FRAC Tank 
Solidification

X CH559127B D027
NA3077, HAZ WASTE, SOLID, 

n.o.s., (Benzene,  1,4-
DICHLOROBENZENE), 9, III

T1 - EPIC, A Synagro Co, 
(NJD986647501)          T2 - CSX 

Transportation (FLD006921340)

Clean Harbors Clive, LLC                                             
Aragonite, Utah                                                

(Incineration)

3/21/2012 (TA)                               
11/16/11 - PACE Analytical                                         

12/15/11 - ALS Environmental

TCLP VOCs (8260B), TCLP SVOCs (8270C), TCLP Pesticides (8081A), 
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), TCLP 
Metals (6010B), Total Metals/Mercury (6010B/7470A), Ignitibility, 
Corrosivity, Hexavalent Chromium (7196A), Reactive Sulfide (9034), 
Reactive Cyanide (9014), BTU (D240-87), TOC (9060), TSS 
(SM2540D),Total Halogenated Hydrocarbons (8021B)

D018 D027 PCB2

D021 D032

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836                                           
FINAL DISPOSAL - Port Arthur TX 

(Incineration)

NA Residual soil samples from IR activities - Soils X 439825
NA3077, HAZ WASTE, SOLID, 

n.o.s., (Benzene, 1,4-
DICHLOROBENZENE), 9, III

T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                                     
T2 - ENVIRON - (NJD000692061)

UN2810, HAZ WASTELIQUIDS, 
ORGANICS, n.o.s., (Benzene,                                                       

1,4-DICHLOROBENZENE), 6.1, II
T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                           

Veolia ES Technical 
Solutions, LLC.                                                             

125 Factory Lane                                                        
Middlesex, NJ 08846    

(NJD002454544)                                       
(Fuel Blending)                                             

4/24/2013 PCB's (8082)

Other IDW

PPE

448406

ID27

NA NA NA

DRWL-5 X 280054

Waste CodesProfile No.HAZWaste Stream
Non-
HAZ

Transporter

T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                                     
T2 - ENVIRON - (NJD000692061)

U.S. DOT Description

UN2810, HAZ WASTE LIQUIDS, 
ORGANICS, n.o.s., (Benzene,                                                     

1,4-DICHLOROBENZENE), 9, III, 
RQ, (PCB)

UN2810, HAZ WASTELIQUIDS, 
ORGANICS, n.o.s., (Benzene,                                                       

1,4-DICHLOROBENZENE), 6.1, II

UN2810, HAZ WASTE LIQUIDS, 
ORGANICS, n.o.s., (BENZENE,                                                         

1,4-DICHLOROBENZENE), 6.1, II, 
RQ (PCB)

T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                                     
T2 - ENVIRON - (NJD000692061)

DRWL-7

DRWL-9

DRWL-11

X

X

DRWL-10 X

T1 - Veolia - (NJD080631369)

Veolia ES Technical 
Solutions, LLC.                                                             

125 Factory Lane                                                        
Middlesex, NJ 08846    

(NJD002454544)                                       
(Fuel Blending)                                             

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836     
(NJD000536693)                                               

FINAL DISPOSAL - Port Arthur TX 
(Incineration)

Veolia ES Technical Solutions, 
LLC.                                                             

125 Factory Lane                                                        
Middlesex, NJ 08846     

(NJD002454544)                                             
( Fuel Blending)

280047X

280059

X 279757

279747

Disposal / Regen Facility

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836                                                  
(NJD000536693)                                               

FINAL DISPOSAL - Port Arthur TX 
(Incineration)

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836                                           
FINAL DISPOSAL - Port Arthur TX 

(Incineration)

NA3077, HAZ WASTE, SOLID, 
n.o.s., (Benzene, 1,4-

DICHLOROBENZENE), 9, III

T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                                     
T2 - ENVIRON - (NJD000692061)

Bulk Bags /Spent Carbon (Non-
RCRA, Non-Regulated)

TBD

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836                                           
FINAL DISPOSAL - TBD

UN2810, HAZ WASTE LIQUIDS, 
ORGANICS, n.o.s., (BENZENE,                                                          

1,4-DICHLOROBENZENE), 6.1, II

T1 -  Veolia - (NJD080631369)                                                                                                                                                                                                           

Filter Cake X 474434PAE
201 - NonHazardous Industrial 

Filter-Cake   

GAC/ OrganoClay X 339506 Non-RCRA Solid, n.o.s.

GAC X NA NA NA

5/10/2012

TCLP VOCs (8260B), TCLP SVOCs (8270C), TCLP Pesticides (8081A), 
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), TCLP 
Metals (6010B), Metals (6010B), Corrosivity, Hexavalent Chromium 
(7196A), Sulfide (9034), Reactive Sulfide (9034), Total Volatile 
Solids(160.4), Reactive Cyanide (9014), Free Liquid, BTU (D240-87), 
Flashpoint (D92), Ammonia (4500), TOC (9060), Sulfate (D516-90), 
Total Solids (SM2540B), COD (SM5220D), Oil and Grease (1664 and 
9071), Total Halogenated Hydrocarbons (8021B)                                                                                                                

T1- Freehold Cartage 
(NJD054126164)

G.R.O.W.S. North Landfill                                                                                   
1000 New Ford Mill Road                      

Morrisville PA, 19067                                                                         
(PADEP Permit # 101680)                                     

(Landfill)

PCBs (8082)

PCBs (8082)

TCLP VOCs (8260B), TCLP SVOCs (8270C),  TCLP Pesticides (8081A),  
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), 
Metals (6010B), TCLP Metals (6010B), Corrosivity, Hexavalent 
Chromium (7196A), TOC (Walkley Black), Reactive Cyanide (9014), 
Reactive Sulfide (9034), BTU (D240-87), Flashpoint (D93-02a), TSS 
(SM 2540D), Total Halogenated Hydrocarbons (8021B)

TCLP VOCs (8260B), TCLP SVOCs (8270C),  TCLP Pesticides (8081A),  
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), 
Metals (6010B), TCLP Metals (6010B), Corrosivity, Hexavalent 
Chromium (7196A), TOC (Walkley Black), Reactive Cyanide (9014), 
Reactive Sulfide (9034), BTU (D240-87), Flashpoint (D93-02a), TSS 
(SM 2540D), Total Halogenated Hydrocarbons (8021B)

NANA

TCTS Related FRAC Tank Solidification

T1 - EncoTech
Norit Americas Inc.                                                        

1432 6th Street                                                                   
Pryor OK, 74361    

Waste Characterization Analysis                                      

3/1/2012

3/1/2012

2/2/2012

2/15/2012

2/2/2012

TCLP VOCs (8260B), TCLP SVOCs (8270C),  TCLP Pesticides (8081A),  
PCBs (8082), TCLP Herbicides (8151A), Dioxins/Furans (8280A), 
Metals (6010B), TCLP Metals (6010B), Corrosivity, Hexavalent 
Chromium (7196A), TOC (9060), Reactive Cyanide (9014), Reactive 
Sulfide (9034), Total Sulfide (9034), Sulfate (BTU (D240-67), 
Flashpoint (D92), Total Halogenated Hydrocarbons (8021B)                                                      
*2013 annual waste characterization recertification sampling 
completed 4/23/13

DRWL-1 X 334530

UN2810, HAZ WASTE LIQUIDS, 
ORGANICS, n.o.s., (1,4-

Dichlorobenzene), 6.1, II, RQ, 
(PCB)

T1 - Veolia - (NJD080631369)                      
T2 - ENVIRON- (NJD000692061)

Veolia ES Technical 
Solutions, LLC.                                                             
1 EDEN Lane                                                          

Flanders, NJ 07836                                                  
(NJD000536693)                                               

FINAL DISPOSAL - Port Arthur TX 
(Incineration)

9/17/2012 PCBs (8082)



 

 

ATTACHMENT C  
DRUM INSPECTION FORM 

 



HAZARDOUS WASTE DRUM/CONTAINER INSPECTION CHECKLIST - 
WEEKLY 

 

Location:  SCCC Site, Kearny, NJ Date:  Time:  
 

Complete each week whether waste is present or not 
 
 

# OF CONTAINERS PRESENT CAPACITY (GALLONS) 

  
  
  
 
 

ITEM OK
Not 
OK 

OBSERVATIONS 

All Drums/Containers: 
Drums/Containers sealed    
Drums/Containers labeled    
Exterior – Corrosion, Cracks, Bulges, 
etc. 

   

Spill Prevention: 
Bungs, spigots, valves closed    
Storage Area: 
No spills    
No leaks    
Spill control materials immediately 
available (absorbents, pigs, booms, 
mat, etc.) 

  .  

 
 
Date and Nature of Repairs or Other Action Taken:   
 
 
 
 
 
 
 
Inspector Name:    

Signature: 
 



 

 

ATTACHMENT 10 
ANODE WELL LOGS 

 
 



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

14"

NA

NA

NA

NA

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604206 698272.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.6 ft msl 9.06 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-01

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604206 698272.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.6 ft msl 9.06 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-01

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24
SW

CL

Deep Sand

Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604206 698272.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.6 ft msl 9.06 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-01

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604206 698272.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.6 ft msl 9.06 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-01

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/15/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604206 698272.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.6 ft msl 9.06 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-01

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

13"

5

8

4

1

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/16/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti/S Bagnull

Jacob Bourdeau

604178.4 698336.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.38 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-02

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/16/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti/S Bagnull

Jacob Bourdeau

604178.4 698336.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.38 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-02

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24
SW

CL

Deep Sand

Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/16/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti/S Bagnull

Jacob Bourdeau

604178.4 698336.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.38 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-02

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/16/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti/S Bagnull

Jacob Bourdeau

604178.4 698336.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.38 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-02

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/16/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti/S Bagnull

Jacob Bourdeau

604178.4 698336.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.38 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-02

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

8"

1"

5

7

8

12

4

2

1

0

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/17/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604144.7 698397.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.36 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-03

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

11"

20"

1

9

11

12

11

6

7

20

0.2

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/17/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604144.7 698397.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.36 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-03

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24
SW

CL

Deep Sand

Varved Silty Clay

18

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/17/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604144.7 698397.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.36 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-03

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/17/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604144.7 698397.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.36 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-03

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/17/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604144.7 698397.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.36 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-03

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

8"

19"

7

5

3

1

4

3

2

0

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/22/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604116.3 698460.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-04

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

10"

22"

2

17

40

39

19

3

7

7

0

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/22/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604116.3 698460.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-04

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24
SW

CL

Deep Sand

Varved Silty Clay

12

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/22/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604116.3 698460.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-04

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/22/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604116.3 698460.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-04

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/22/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604116.3 698460.8
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-04

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat 18"

7

4

4
0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604088.3 698522.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.04 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-05

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

22"

20"

2

4

4

10

15

8

13

11

0.2

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604088.3 698522.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.04 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-05

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24
SW

CL

Deep Sand

Varved Silty Clay

22"

8

3

2

3

2

0

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604088.3 698522.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.04 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-05

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604088.3 698522.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.04 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-05

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604088.3 698522.2
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.04 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-05

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

22"

8

4

5

1

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604052.8 698590.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.15 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-06

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

Meadow Mat

Deep Sand

14"

13"

10

6

4

4

5

10

20

0.2

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604052.8 698590.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.15 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-06

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24 SW

CL

Deep Sand

Varved Silty Clay

15

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604052.8 698590.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.15 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-06

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604052.8 698590.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.15 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-06

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604052.8 698590.9
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.15 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-06

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

13"

5

10

8

2

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604021.7 698654.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-07

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

17"

14"

14"

1

9

15

14

2

2

7

10

10

14

16

0

65

0.7

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604021.7 698654.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-07

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24

CL Varved Silty Clay

14

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604021.7 698654.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-07

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604021.7 698654.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-07

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

604021.7 698654.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.23 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-07

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

15"

18"

1

1

3

5

3

1

3

0

0

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603995.3 698722.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.32 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-08

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



23

22

21

20

19

18

17

16

15

14

13

12

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

10"

14"

1

2

2

3

3

12

10

8

25

0

53

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603995.3 698722.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.32 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-08

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



35

34

33

32

31

30

29

28

27

26

25

24

CL Varved Silty Clay

10"

4

5

5

6

0

10" Diameter Borehole

6" PVC Casing

Upper Lead Cable
(green)

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603995.3 698722.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.32 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-08

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



47

46

45

44

43

42

41

40

39

38

37

36

CL Varved Silty Clay

6" Steel Casing

Anode Assembly
Within 6"Steel Casing

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603995.3 698722.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.32 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-08

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



58

57

56

55

54

53

52

51

50

49

48

47

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/27/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603995.3 698722.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 9.32 ft msl

58.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-08

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603961.3 698820.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-09

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13
N/A

PT

SW

CL

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Deep Sand

Varved Silty Clay

15"

12"

8

10

7

4

4

4

8

10

1.5

11.1

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603961.3 698820.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-09

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603961.3 698820.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-09

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



50

49

48

47

46

45

44

43

42

41

40

39

38

CL Varved Silty Clay

6" Steel Casing

Upper Lead Cable
(green)

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603961.3 698820.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-09

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



62

61

60

59

58

57

56

55

54

53

52

51

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Anode Assembly
Within 6"Steel Casing

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/23/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603961.3 698820.3
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-09

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/28/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603947.2 698883.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.32 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-10

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

11"

12"

16"

8

6

4

6

5

5

4

10

6

9

9

9

0

0.6

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/28/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603947.2 698883.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.32 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-10

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/28/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603947.2 698883.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.32 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-10

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



50

49

48

47

46

45

44

43

42

41

40

39

38

CL Varved Silty Clay

6" Steel Casing

Upper Lead Cable
(green)

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/28/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603947.2 698883.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.32 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-10

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



62

61

60

59

58

57

56

55

54

53

52

51

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Anode Assembly
Within 6"Steel Casing

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/28/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603947.2 698883.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 9.32 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-10

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603936.8 698958.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 8.93 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-11

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13
N/A

PT

SW

CL

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Deep Sand

Varved Silty Clay

14"

16"

3

7

6

6

4

5

6

8

0

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603936.8 698958.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 8.93 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-11

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603936.8 698958.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 8.93 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-11

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



50

49

48

47

46

45

44

43

42

41

40

39

38

CL Varved Silty Clay

6" Steel Casing

Upper Lead Cable
(green)

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603936.8 698958.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 8.93 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-11

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



62

61

60

59

58

57

56

55

54

53

52

51

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Anode Assembly
Within 6"Steel Casing

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603936.8 698958.1
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.8 ft msl 8.93 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-11

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603909.2 699024.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 8.99 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-12

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13
N/A

PT

SW

CL

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

Deep Sand

Varved Silty Clay

15"

16"

8

6

6

6

6

8

8

6

0

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603909.2 699024.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 8.99 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-12

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603909.2 699024.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 8.99 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-12

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



50

49

48

47

46

45

44

43

42

41

40

39

38

CL Varved Silty Clay

6" Steel Casing

Upper Lead Cable
(green)

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603909.2 699024.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 8.99 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-12

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



62

61

60

59

58

57

56

55

54

53

52

51

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Anode Assembly
Within 6"Steel Casing

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/29/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603909.2 699024.4
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
9.9 ft msl 8.99 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-12

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/30/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603878.1 699087.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.0 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-13

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

15"

15"

12"

17"

1

1

1

1

3

3

5

8

4

4

7

8

6

8

10

10

2.1

0

0

1.3

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/30/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603878.1 699087.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.0 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-13

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/30/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603878.1 699087.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.0 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-13

NOTES: 3 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



50

49

48

47

46

45

44

43

42

41

40

39

38

CL Varved Silty Clay

6" Steel Casing

Upper Lead Cable
(green)

Steel Casing Grouted
With Conducrete Mix

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/30/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603878.1 699087.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.0 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-13

NOTES: 4 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



62

61

60

59

58

57

56

55

54

53

52

51

CL Varved Silty Clay

1" Slotted Vent Tube
(0 ft bgs - end depth)

Anode Assembly
Within 6"Steel Casing

Lower Lead Cable
(red)

Centralizers

Beveled, Welded Point

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 12/30/11

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603878.1 699087.5
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.0 ft msl 9.13 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-13

NOTES: 5 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



12

11

10

9

8

7

6

5

4

3

2

1

0

SM

N/A

N/A

PT

Structural Fill

Capillary Break

Historic Fill-Cinder, glass,
concrete, silt, sand and gravel

Meadow Mat

18" Diameter Borehole

Cement-Bentonite
Grout

14'' Steel Casing

Concrete Pad

Capillary Break
1.5" Clean Stone

Bedding Stone

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 1/4/12

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603851.7 699152.7
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.1 ft msl 9.16 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-14

NOTES: 1 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



25

24

23

22

21

20

19

18

17

16

15

14

13

PT

SW

CL

Meadow Mat

Deep Sand

Varved Silty Clay

20"

21"

18"

18"

1

1

1

1

5

6

7

8

7

10

10

10

3

4

5

5

0

0

0

0

10" Steel Casing

14'' Diameter Borehole

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 1/4/12

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603851.7 699152.7
N.J.-State Plane NAD 83

Talon

Mobile B-59

HSA/Mud Rotary

Split Spoon
10.1 ft msl 9.16 ft msl

62.75 ft.

Completion
Description

Graphical
Completion

Log
PIDBlow

Count
RecovSample DescriptionUSCSLithol

Log
Depth
(ft-bgs)

Joe Deithorn

AW-14

NOTES: 2 ofPage

Wells constructed with 1 anode cable, 4 sections, 1" slotted vent tube, centralizers and  wiring connections to rectifiers



37

36

35

34

33

32

31

30

29

28

27

26

CL Varved Silty Clay

10" Diameter Borehole

6" PVC Casing

Coke Breeze

Env Bentonite Plug

PROJECT INFORMATION DRILLING INFORMATION

BOREHOLE LOG:

PROJECT:

SITE LOCATION:
PROJECT NO:

FIELD GEOLOGIST:

PROJECT MANAGER:

COORDINATES:
DATUM:

E: N:

DRILLING CO:
DRILLER:
DRILLING RIG:

DRILLING METHOD:

SAMPLING METHOD:
ELEVATION:

TOTAL DEPTH:

GND SURF: TOC:

DATE DRILLED: 1/4/12

Peninsula Restoration Group

Kearny, NJ

201113

J Pieretti

Jacob Bourdeau

603851.7 699152.7
N.J.-State Plane NAD 83

Talon
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1.0 INTRODUCTION 
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July 24. 2013 

Langan Engineering and Environmental Services (Langan), in consultation with ARCH2, Inc., 

has prepared this Cultural Resource SuNey Work Plan (CRSWP) to address the United States 

Environmental Protection Agency (US EPA) request to comply with the requirements of the 

National Historic PreseNation Act (NHPA) as part of the Remed ial Investigation/Focused 

Feasibility Study (RI/FFS) to be performed for the Standard Ch lorine Chemica l Company 

(Standard Chlorine or SCCC) Site located at 1025 through 1035 Bellevil le Turnpike in the 

Town of Kearny, Hudson County, New Jersey (Figure 1 ). The property is identified on the 

Town of Kearny Tax Maps as Block 287, Lots 48, 49, 50, 51, 52 and 52.01 (aka 52R)(Figure 

2). Portions of Lot 50 the Standard Ch lorine property contain the former Edison Battery 

Company. The New Jersey State Historic Preservation Office (NJSHPO) issued an Opin ion 

of Eligibility in 2008 that the former Edison Battery Company property, including Buildings 1, 

2, 3, 4 and 23, is eligible for inclusion in the National Register of Historic Places (NRHP) 

(NJDEP 2008) . 

The work described in this CRSWP will support remedial investigations and activit ies 

conducted in accordance with the May 3, 2013 Administrative Settlement Agreement and 

Order on Consent for Remedial Investigation and Focused Feasibility Study between the 

USEPA and Apogent Transition Corp.; Beazer East, Inc.; Cooper Industries, LLC; and, 

Occidental Chemical Corporation (USEPA Region 2, CERCLA Docket No. 02-2013-2015). All 

of the five buildings on the Standard Chlorine property are anticipated to be demolished, 

thereby resulting in an adverse effect to the buildings evaluated by the NJSHPO as eligib le 

for inclusion in the National Register of Historic Places. This CRSWP presents the steps that 

will be taken during the RI!FFS period to develop and implement appropriate cultural 

resource mitigation measures, specifically the recordation of the identified historic buildings 

and preparation of interpretive materia ls to document the activities that occurred within the 

historic bu ildings and on Edison Battery Company property. 

The work will be conducted in accordance with the requi rements of Section 106 of the 

NHPA and its implementing regulations. Individuals performing the work will meet the 

National Park Service professional qualifications standards for the appropriate discipline {See 

Secretary of the Interior's Standards and Guidelines for Archaeology and Historic 

Preservation, 48 Federal Register 44738-39). 

A Memorandum of Agreement (MOA) regarding cultural resources compliance pursuant to 

36 CFR Part 800 will be prepared by the USEPA and the NJSHPO in concert with any 

consu lting and interested parties. The MOA wi ll identify the required mitigation activities to 

be performed in order to address the requirements of the NHPA, and may require activities 

outlined in this work plan as well as add itional tasks agreed upon during the Section 106 

consultation process. 
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In addition to the MOA, the Rl Reuse Assessment will briefly examine the potential reuse of 

the historic buildings; however, given the current dilapidated condition of the buildings and 

remedial requirements that w ill ultimately require the removal of the buildings, avoidance of 

adverse effects to the historic bui ld ings does not appear to be feasible. 

2.0 BACKGROUND 

The NHPA requires federal agencies to conduct activities to identify, evaluate and protect 

significant Historic and Pre-Contact period resources that their actions potentially affect. To 

address these requirements for the Standard Chlorine property, a series of cultural resource 

studies has been completed to define significant cultural resources. As part of the 2008 

studies for NJ Transit's and Amtrak's Portal Bridge Project (located to the north of the 

Standard Chlorine property), five buildings on the Standard Chlorine property were 

investigated (AKRF 2008) . This study identified the former Edison Battery Company property 

as a complex of five buildings associated with the prolific inventor Thomas A. Edison and his 

refinements in battery development. The five concrete buildings (Gatehouse (Bldg 23), 

Laboratory and Office (Bldg 1 ), Battery Manufacturing Building (Bldg 2), Service and 

Maintenance Building (Bldg 3), and Boiler House (Bldg 4)) were constructed by the Edison 

Battery Company in 1927 (AKRF 2008) and operated by Edison Battery Company from 1929 

to 1954, when SCCC purchased the property. The April 2008 NJSHPO opinion letter 

concluded that the former Edison Battery Company property appears to meet the criteria for 

listing under Criterion A, for its association with Thomas A. Edison and his development of 

the battery, and under Criterion C, as an example of the Art Deco style applied to the exterior 

facade of industrial buildings (NJDEP 2008). 

A Phase lA Cultural Resource Survey Report was prepared in 2009 by Langan as part of the 

implementation of the Interim Response Action Work Plan for the property (Langan 2009). 

The Phase lA report concluded that the property had a low sensitivity for prehistoric 

archeological resources and conta ined a significant historic industrial property associated 

with the former Edison Battery Company. A geomorphological assessment and Phase IB 

Archaeological Survey during construction of the slurry wall were performed in 2010 and 

2011 to address potential prehistoric archeological resources that might be affected by 

installation of a slurry wall around the perimeter of the property (Langan 2010 and Langan 

2012). 
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Given the eligibil ity of the former Edison Battery Company property and the anticipated 

demolition of the five associated buildings, mitigation activities are proposed to record and 

historica lly interpret the former Edison Battery Company property complex, including the 

five buildings. These activities are intended to provide the USEPA and NJSHPO with 

sufficient documentation to mitigate impacts from the proposed demolition of the buildings. 

3.1 Recordation of Buildings and Inventory Forms 

Former Edison Battery Company property buildings 1, 2, 3, 4 and 23 will be recorded 

through Historic American Building Survey (HABS) documentation per the standards 

and guidelines acceptable to USEPA and NJSHPO. The HABS documentation will 

include a description of the overall complex and setting as well as individual 

descriptions of each building; a narrative with a thorough site history and evaluat ion 

of significant architectural and historic themes, especially in relation to Thomas A. 

Edison, his development of batteries for the Model A Ford, and his model for 

modern research and development; photographs of the site and individual buildings 

keyed to a map and index; and copies or photographs of relevant historical 

documents, including historical photographs and architectural plans. 

Research to develop the site history will uti lize relevant primary source material 

from, but not lim ited to, the Thomas Edison National Historical Park, Rutgers 

University's Edison Papers, The Henry Ford Museum, and the Institute of Electrical 

and Electronics Engineers (IEEE). In addition to providing the basis for the historical 

narrative for the HABS documentation, this research will assist in the development 

of the public education material described in Section 3.2 below. 

Photographic documentation of the five buildings will be obtained to highlight 

industrial processes that once occurred within the buildings and stylistic or 

architectural elements of interest, such as windows, doors, and existing and former 

machinery locations. Views of exterior elevations of each building, general interior 

spaces, and general surround landscapes will also be included. The photographs will 

be color with a digital format of a minimum of 1600 x 1200 pixels at 300 pixels per 

inch or larger; all photographs will be prepared using the current standards of the 

National Register of Historic Places. 
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The New Jersey State Historic Property Inventory forms that were developed in 

2008 for the former Edison Battery Company property will be reviewed and updated 

to address current site conditions, additional historic documentation, and updated 

analysis of significance. 

3.2 Development of Public Education Materials 

Booklet - An illustrated booklet on the abstracted history of the former Edison 

Battery Company property wi ll be developed for the general public. The booklet will 

draw upon the research conducted for the HABS narrative and will include 

appropriate images, including historic photographs. The booklet will be distributed 

to local governments, museums and historical societies as well as to historical and 

technical organizations related to the study of Thomas A. Edison, electronics, and 

automotive history. 

Teachers' Tools for Local History - A teachers' gu ide and lesson plans will be 

developed to be utilized in schools as part of the teaching of New Jersey history. 

These teaching tools will be organized by the historic themes identified in the HABS 

narrative and will include appropriate graphics. 

Interpretive Exhibit - An interpretive exhibit will be developed to discuss the 

history of the site, its ties to Thomas A. Edison, and its significance in terms of 

electronic and automotive history. The exhibit will include historical images and, if 

possible, certain uncontaminated or decontaminated identified artifacts and/or 

copies of historical documents. The exhibit will be designed as a traveling exhibit to 

be offered to area historical societies as well as to historical and technical 

organizations related to the study of Thomas A. Edison, electronics, and automotive 

history. A plan for the exh ibit circulation and its ultimate ownership will be 

developed and submitted to the NJSHPO for their review and approval. The exh ibit 

will be developed by a professional historian and a professional exhibit designer, 

both of whom have experience developing exhibits related to Thomas A. Edison. 
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The results of the CRSWP described in this document will be presented in a written, 

bound report to the USEPA and NJSHPO for their review and comment. Electronic 

copies of the materials will also be provided upon acceptance of the final report. 

During the MOA process it is anticipated that members of the public wil l also be 

provided an opportunity to comment on the mitigation activities presented in this 

work plan . Upon receipt of comments from US EPA and/or NJSHPO, the draft report 

will be revised and the following w ill be submitted to USEPA and NJSHPO as final. 

• Three (3) bound hard copies (one to USEPA and two to NJSHPO) of the 

HABS Report printed on an 8 by 1 0-inch format on archival stable paper to 

current National Register standards, including a ful l set of Architectural 

Survey Forms. 

• Three (3) electronic copies of the final report in PDF format, on an archival 

disc meeting National Register standards. 

• Ten (1 0) hard copies and five (5) DVDs of the public education materials. 

4.2 Schedule 

The CRSWP will be implemented in concert with the schedule for the overall RI/FFS 

implementation. The fieldwork portion of the recordation of the historic build ings 

will be performed prior to commencement of building pre-demolition and demolition

related activities. Periodic progress reports wi ll be provided to US EPA. Coordination 

will occur through the SCCC Site Performing Parties Group, USEPA with NJSHPO, 

and as necessary, with ACHP and other interested parties. 
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DRAFT REMEDIAL INVESTIGATION REPORT OUTLINE 

 
Executive Summary 
 
1. Introduction  

1.1 Purpose of Report  

1.2 Site Background  

1.2.1 Site Description  
1.2.2 Site History  
1.2.3 Previous Investigations  

1.3 Report Organization  

 

2. Study Area Investigation  

2.1 Includes field activities associated with site characterization.   

2.1.1 Surface Features (topographic mapping, etc.) (natural and manmade 
features)  
2.1.2 Contaminant Source Investigations  
2.1.3 Surface-Water and Sediment Investigations  
2.1.5 Geological Investigations  
2.1.6 Soil and Vadose Zone Investigations  

 2.1.6.1 Surface Soil 
 2.1.6.2 Subsurface Soil 

2.1.7 Ground-Water Investigations  

 2.1.7.1 Shallow Fill Unit 
 2.1.7.2 Sand Unit 
 2.1.7.3 DNAPL 

2.2 Field Activities Technical Summary. 

 

3. Physical Characteristics of the Study Area  

3.1 Includes results of field activities to determine physical characteristics. These may 
include some, but not necessarily all, of the following:  

3.1.1 Surface Features   
3.1.2 Meteorology   
3.1.3 Surface-Water Hydrology   
3.1.4 Geology  
3.1.5 Soils  
3.1.6 Hydrogeology  
3.1.7 Demography and Land Use   
3.1.8 Ecology  
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4. Nature and Extent of Contamination   

4.1 Presents the results of site characterization, both natural and chemical components 
and contaminants in some, but not necessarily all, of the following media:   

4.1.1 Potential Sources 
4.1.2 Soils and Vadose Zone  
4.1.3 Ground Water   
4.1.4 Surface Water and Sediments  
4.1.5 Air  

 

5. Contaminant Fate and Transport  

5.1 Potential Routes of Migration 

5.2 Contaminant Persistence  

5.3  Contaminant Migration  

 

6. Baseline Risk Assessment  

6.1 Human Health Evaluation  

6.1.1 Data Evaluation 
6.1.2 Exposure Assessment  
6.1.3 Toxicity Assessment  
6.1.4 Risk Characterization 

6.1.5 Uncertainty  

6.2 Environmental Evaluation  

 

7.  Summary and Conclusions 

7.1 Summary 

7.1.1 Nature and Extent of Contamination 
7.1.2 Fate and Transport 
7.1.3 Risk Assessment 

7.2 Conclusions 

7.2.1 Data Limitations and Recommendations for Future Work 
7.2.2 Recommended Remedial Action Objectives 
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DRAFT FOCUSED FEASIBILITY STUDY REPORT OUTLINE 

 

Executive Summary 

 

1. Introduction 

1.1 Purpose and Organization Report 

1.2 Background Information (Summarized from RI Report) 

1.2.1 Site Description  

1.2.2 Site History  

1.2.3 Nature and Extent of Contamination  

1.2.4 Contaminant Fate and Transport  

1.2.5 Baseline Risk Assessment  

 

2. Identification and Screening of Technologies 

2.1 Introduction 

2.2 Remedial Action Objectives: 

 Contaminants of interest 
 Allowable exposure based on risk assessment (including ARARs) 
 Development of remediation goals 

2.3 General Response Actions 

2.4 Identification and Screening of Technology Types and Process Options 

2.4.1  Identification and Screening of Technologies 

2.4.2  Evaluation of Technologies and Selection of Representative Technologies 

 

3.  Development and Screening of Alternatives 

3.1 Development of Alternatives  

3.2 Screening of Alternatives (if conducted) 

3.2.1  Introduction 

3.2.2  Alternative 1 

3.2.2.1  Description 
3.2.3.2  Evaluation 

  . 

  . 

  . 

3.2.x  Alternative x  

3.2.x.1  Description 
3.2.x.2  Evaluation 
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4. Detailed Analysis of Alternatives 

4.1 Introduction 

4.2 Individual Analysis of Alternatives 

4.2.1  Alternative 1 

4.2.1.1  Description 
4.2.1.2  Assessment 

  . 

  . 

  . 

4.2.y  Alternative y 

4.2.y.1  Description 
4.2.y.2  Assessment 

 

4.3 Comparative Analysis 
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